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12. Experiments concerning intrauterine transmission of infection and im¬ 

munity in rat-bite fever. 

13. Experiments concerning transmission of rat-bite fever among labor¬ 

atory animals by mean* of contact and bite. 

14. The distribution of human cases of rat-bite fever in Manila (1981- 

1932) as compared with the distribution of human plague in the 

same city in 1912-1914. 

INTRODUCTION 

It has been proved beyond doubt that rat-bite fever exists in 
Manila. The demonstration of the specific parasite that causes 
this disease in a patient, as reported by Ana Vazquez-Colet,* 
gave to the previous clinical reports sufficient weight to justify 
the statement that this disease has been endemic in Manila for 
many years. In view of the absence, in the past, of any sys¬ 
tematic study of the conditions in Manila, with regard to rat- 
bite fever, the senior author projected a series of studies with 
the view of studying the biology of Spirochseta morsua muris, 
particularly with regard to its behavior in the body organism, 
immunity, haematology, transmission, and chemotherapy. Al¬ 
though these investigations have not exhausted the problem in 
all its details, the report, being the first of its kind that comes 
from Manila, gives a useful idea of the basic conditions existing 
at present in that city. 

Besides the phases of the problem already mentioned, a com¬ 
parative analysis was made between the distribution, throughout 
the City of Manila, of human rat-bite fever and that of plague, 
observed during the outbreak which occurred in Manila twenty 
years ago. 

The senior author outlined the plan of the experiments, partic¬ 
ularly those concerning the immunity as tested by superinfec¬ 
tion and reinfection, a%well as the chemotherapeutic experi¬ 
ments. The actual exp&nents on animals were carried out 
by Dr. H. Hirano, who fws had a wide experience with this 
disease in Japan. The treatment of the two patients by specific 
drugs was given by Dr. Ana Vazquez-Colet, who is personally 
attending to the administration of antirabic treatment and who 
found all of the eases reporting at (he Bureau of Science, 
making (he diagnosis on clinical grounds and history. The 
isolation of the strains from the patients was carried out by 
Dr. H. Hirano. Thus the clinical diagnosis was confirmed. 


* Philip. Jouxa. Sci. 4« (1981). 
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Dr. T. Corpus, of the Philippine Health Service, kindly assigned 
to us for study the cases that he encountered and diagnosed 
clinically in his health district. The hematological study on 
monkeys inoculated with rat-bite fever and that of one patient 
was carried out by Dr. Jos6 Ramirez. On his arrival in Ma¬ 
nila, March 29, 19S2, Dr. S. Arima continued the work of 
Dr. H. Hirano, who was recalled to his home country. 

EXPERIMENTAL PROCEDURE 

Unless mentioned otherwise the experimental animals were 
inoculated by ifctradermal inoculation. It was the purpose to 
produce a local lesion first, before the septicaamic stage set in, 
so as to approximate, in experimental animals, as much as pos¬ 
sible the course of the disease as it occurs in man. Following 
the inoculation, the animals were inspected daily and their 
temperatures were recorded. Dark-field examinations were 
made at frequent intervals of time. 

THE STRAINS OP SPIROCHJETA MORSUS MURIS EMPLOYED 

The strains employed in this study have been isolated by the 
authors from patients who acquired the disease in Manila. The 
first strain was obtained from a little Filipina, who had been 
bitten on the forehead by a rat at her residence in San Nicolas 
district in Manila." This was the first case on record of rat- 
bite fever in the Philippines in which the etiology of the disease 
has been definitely proved through demonstration of the caus¬ 
ative agent in the patient and in the experimental animals 
that were inoculated with the material obtained from the 
patient. 

Shortly after this case was found by Doctor Vazquez among 
the patients applying at the Bureau M. Science for preventive 
antirabic treatment, another case warfound by Dr. T. Corpus, 
of the Philippine Health Service, in .marge of the Meisic Health 
Station, Manila. The patient was sent to us for laboratory 
confirmation of his clinical diagnosis of rat-bite fever. 

The patient was a young adult Filipino, a fireman by occupa¬ 
tion, who resided in the same San Nicolas district as the first 
patient did. He exhibited typical local initial lesion on the 
finger and subsequent lesions on the arm as well as general 
manifestations of rat-bite fever. 

* Vasjues-Colet, Ana, Philip. Journ. Sci. 46 <1981) 159-1ML 
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The third case was found by Dr. Ana Vazques-Colet among 
patients reporting for antirabic treatment at the Bureau of 
Science treatment station. It concerned a young Filipino man. 
(See stibosan in treatment of rat-bite fever, page 16.) 

The fourth case was a 6-year-old Filipino boy in whom the 
clinical diagnosis was made by Dr. T. Corpus, of the Philippine 
Health Service. The doctor sent the patient to the Bureau of 
Science for laboratory confirmation of his clinical diagnosis, 
which was confirmed. The patient resided in Tondo. 

The fifth case was a young son of an American residing in 
Paco district. The patient had been under treatment for some 
time before he was referred to us for laboratory diagnosis. 
(See stovarsol in treatment of rat-bite fever, page 13.) In 
a short time, one case in a small child residing in Quiapo dis¬ 
trict and two cases of adults residing in Intramuros, Manila, 
followed. 

One more case was found in a child, in the vicinity of Tutu- 
ban Station. In March, 1932, another patient, a female adult 
suffering with rat-bite fever, reported for treatment. This 
case contracted the disease in Del Pan, a street that runs through 
San Nicolas district between the river and the bay shore. 

May 12, 1932, a 50-year-old Filipina was sent to the Bureau 
of Science laboratory for Pasteur treatment She had been 
bitten by a rat on the hand and exhibited typical primary and 
subsequent lesions as well as general symptoms of rat-bite fever. 
The patient contracted the disease at her residence, No. 322 
Cabildo Street Intramuros, more than two weeks previous to 
reporting for treatment. 

SUMMARY 

In the course of on% year, 1931-1932, eleven strains of 
Spiroehmta moreue murtirwe re isolated from patients suffering 
with Ibe disease and residing in Manila. 

VIABILITY OF SPIBOCHASTA MORSUS MUSIS 

The experiments concerning the viability of Spiroehmta mor¬ 
eue murie were arranged in such a way that measured quanti¬ 
ties of blood of inoculated guinea pigs in which spirochsetes 
were present, as demonstrated by the dark-field microscope, 
were diluted with sterile citrated salt solution and kept at va¬ 
rious temperatures. From time to time, normal guinea pigs 
were inoculated with the salt-solution-blood mixture. After 
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several experiments in which we attempted to find out the 
proper amount of inoculum to be used, the experiment proper 
was performed and the results are shown in Table 1, page 47. 
From this table, it follows that under the conditions existing 
during the experiment, the spirochaetes remained viable for at 
least eight hours, while in no instance were they found viable 
twenty-four hours or more after the blood has been removed 
from the infected animals. It may be seen also from the table 
that the temperature at which the infected blood was kept had 
no appreciable effect on the viability of the parasites in question. 

CLINICAL MANIFESTATIONS OF BAT-BITE FEVER IN 
PHILIPPINE MONKEYS 

The clinical picture of rat-bite fever varies in individual an¬ 
imals according to the severity of the infection and is largely 
dependent upon the mode of inoculation. A composed picture of 
clinical manifestations developed to a full extent in one and the 
same animal, what may be called “a classic case,” consists 
of the following symptoms: (a) Initial local manifestation, 
(6) subsequent or regional dissemination of the infection, (e) 
general manifestations, (d) fever, and (e) exitus. 

LOCAL MANIFESTATION OF BAT-BITE FEVER 

A few days after intradermal inoculation of Spirochssta mor- 
9 U 8 nmris the primary local lesion develops. Its intensity may 
vary to a certain extent, but it appears with great regularity 
and its incubation period is definite and quite constant. The 
first sign of the primary lesion is an elevated induration at the 
point of inoculation. It soon becomes surrounded by an oedema- 
tous area which gradually spreads, extending to the upper lid 
if inoculation was performed on the eyebrows. The oedema is 
at times so intense that a well-marked ptosis of the correspond¬ 
ing lid results. The oedematous swelling soon assumes a charac¬ 
teristic purplish blue tinge, which is particularly noticeable, 
even to an inexperienced eye, by comparing it with the white 
skin surrounding the eye of the Philippine monkey when unila¬ 
teral inoculation into the eyebrow is practiced. The develop¬ 
ment of the primary lesion from the beginning to the full 
development lasts for some time. Regression starts in the cen¬ 
ter and rapidly spreads over the entire affected area. The 
fla ttens and a more or less pronounced branny desquama- 
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tion and suggestion of alopecia are noticeable. The primary 
lesion heals without scars, and sooner or later during the develop¬ 
ment of the primary lesion, the original induration within the 
oedematous area, is found to be covered with a thin, slightly 
moist crust. 

SUBSEQUENT OR REGIONAL DISSEMINATION OP THE INFECTION 

A. LYMPHOGENIC OR REGIONAL METASTATIC LESIONS 

(a) From the primary lesion the process spreads into the 
surrounding skin, following the lymphatic stream. Within the 
oedematous area new flat indurations form, which in turn be¬ 
come covered with a thin, slightly moist scab. This occurrence 
is not limited to the original oedematous area, that is to say to 
the eyebrow, but similar lesions spring up apart from the re¬ 
gion of the original primary lesion. They may and frequently 
do form on the lower orbital margin, on the nose, or in the zy¬ 
gomatic region of the face. In such a case they represent flat, 
round, or oval indurations surrounded with a narrow oedematous 
area which is far smaller than that of the primary lesion. 
They, too, like the primary induration proper, become covered 
with a crust. The lesions under discussion are restricted to the 
side of the face on which the inoculation was performed, in 
other words they are not symmetric but unilateral, rarely cross¬ 
ing the middle line, which happens at times at the meeting point 
of the eyebrows. 

( b) Frequently only slightly suggested, but at times pro¬ 
nounced, a diffuse purplish blue exanthema in the face or on the 
anterior surface of the neck was observed. This exanthema is 
located apart from the lesions just described, is most pronounced 
in the central part of the affected skin area, and gradually 
vanishes into the normal skin. This exanthema is more eva¬ 
nescent than the lesions described above. 

(c) Regional lymphadenitis is encountered at times to such a 
degree that the lymph nodes are distinctly enlarged on palpa¬ 
tion, while at other times, though palpable, it is difficult to 
ascertain definitely their enlarged condition by mere palpation. 

GENERAL MANIFESTATIONS 

Of the general symptoms of rat-bite fever in Philippine mon¬ 
keys, the following were noted: ( a ) Fever, (b) general lympha¬ 
denitis, and (c) diarrhoea. 
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Fever .—The fever observed in Philippine monkeys that were 
infected with Spirochmta morsue irmris by intradermal injection 
is of the remittent type. Soon after the inoculation, the tem¬ 
perature shows a slight rise followed by a drop. The tempera¬ 
ture curve remits, climbing to the highest peak usually on the 
ninth day after intradermal inoculation, after tfh|& day the 
temperature gradually declines, following the reihmeht type. 
Before it reaches normal it shows several elevations, preserv¬ 
ing the general type of remittent fever. In case of a lethal 
infection, the temperature crosses the normal line and continues 
dropping for several days before exitus. 

General lymphadenitis. —In a few monkeys infected with rat- 
bite fever distinct, palpable, lymph nodes were noted in parts of 
the body remote from the point of inoculation in animals in 
which glands were found normal at the beginning of the experi¬ 
ments. 

Diarrhoea .—Not infrequently during experiments with rat- 
bite fever on Philippine monkeys, as a symptom of general in¬ 
fection, distinct diarrhoea was observed. Its occurrence in the 
course of the infection coincides with the febrile stage. It was 
usually of catarrhal character, but frequently a considerable 
amount of mucus and blood was observed. This observation 
was supported by the autopsy findings. Without exception, hy¬ 
peremia of the intestines and enteritis of the septicsemic type 
were encountered post mortem. 

CLINICAL MANIFESTATIONS OF RAT-BITE FEVER IN GUINEA 
PIGS AND RABBITS 

THE INITIAL AND SUBSEQUENT SKIN LESIONS IN GUINEA PIGS AND BABBITS 

As in monkeys, so in guinea pigs and rabbits, the initial and 
the subsequent lesions were typical. The initial lesion was 
characterized by soft swelling, a papular efflorescence. It in¬ 
creased in size and spread on the periphery. As in yaws it 
commenced to heal and flatten in the center. When the initial 
lesion reached a certain size there developed a desquamation on 
the surface of the lesion and the formation of scabs. Rarely 
an ulcerative lesion formed in the center of the initial lesion. 

The subsequent lesions sprang up around the initial lesion. 
They were much smaller than the initial lesion and more super¬ 
ficial, showing a good deal of desquamation and frequently were 
covered with superficial dry scabs. 
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Of the general lesions, alopecia, lymphadenitis, fever, desqua¬ 
mative blepharitis, and even an inflammation of conjunctiva 
and cornea were observed. These were late lesions, and spiro¬ 
chetes were not found in them. They healed on specific treat¬ 
ment and were coincident with the general atrophy of the 
experimental animal’s body. The variety of lesions experimen¬ 
tally produced by inoculations with rat-bite fever makes guinea 
pigs and rabbits desirable animals for experimental study of 
this infection. We have noticed no advantage, in this respect, 
of the monkey as an experimental animal over the guinea pig 
or the rabbit. 

THE INVASION OF THE BLOOD STREAM BY SPIROCHA3TA MORSUS 
MURIS IN PHILIPPINE MONKEYS 

The invasion of the blood stream by spirochsetes in the Philip¬ 
pine monkey appears to be intermittent. The number of spi¬ 
rochsetes in the circulating blood at any time was very small. 
In no case was it possible to detect the presence of spirochetes 
in the circulating blood by repeated and thorough dark-field 
microscope examinations. In order to demonstrate the parasites 
in the circulating blood, inoculation of guinea pigs and white 
mice with the blood of infected Philippine monkeys had to be 
resorted to. Following this procedure, which may be termed 
an enrichment process, we were able to demonstrate the fact 
that Spiroehteta morsus muris invades the blood stream of Phil¬ 
ippine monkeys. The majority of the monkeys were inoculated 
only once, while two of them (Syp-26 and J-ll) had been super- 
infected and samples of blood were used to inoculated guinea 
pigs and mice. It was found that the blood of monkeys that 
were bled during the early period of infection harbored at times 
demonstrable spirochsetes. In monkeys in which the infection 
had lasted for a long time, the specific parasites could not be 
found in the blood stream. In this particular experiment the 
dividing line was about sixty-nine days in a superinfected animal. 
Below this time limit and including the sixty-nine days, the 
spirochsetes were demonstrated to be present six times in nine¬ 
teen trials. Samples obtained from monkeys that had been 
infected for more than sixty-nine days, that is to say in seven 
instances, the transfers of blood to susceptible animals were 
invariably negative. 

It follows from these findings that in Philippine monkeys the 
spirochsetes invade the blood intermittently during the early 
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stage of the infection and that after the infection has lasted for 
some time, in our case about two months, they no longer can 
be demonstrated in the blood stream. 

THE INVASION OF THE BLOOD STREAM BY SPIROCHJETA MORSUS 
MURIS IN GUINEA PIGS 

In guinea pigs the study of this manifestation of rat-bite 
fever infection can be more easily pursued than in monkeys, 
since the parasites occur in the circulation of guinea pigs in 
sufficient numbers to be detected microscopically. Thus, the 
study becomes technically simple, particularly when a dark-field 
microscope is used. 

The time between the intradermal or subcutaneous inocula¬ 
tion by viable and virulent spirochsetes and their first occurrence 
in the circulating blood averaged, in our experiments, seventeen 
to eighteen days. Eight days was the shortest, and thirty-nine 
days the longest, time that elapsed between the inoculation 
and the appearance of the parasites in the blood of these experi¬ 
mental animals. The occurrence of the spirochsetes in the blood 
stream is intermittent, and the number of them encountered 
at various times is variable. If the animal succumbs to the 
infection in the very acute stage, they persist in the blood 
stream to death. In those instances where infected guinea 
pigs survived the acute stage, the periods of negative findings 
separated by positive findings became longer the longer the 
animals lived. Thus the phenomenon of gradual disappear¬ 
ances of the spirochsetes from the blood stream in the course 
of the infection that was indicated in the findings on monkeys 
is more pronounced in the case of guinea pigs. 

CHEMOTHERAPEUTIC EXPERIMENTS WITH PHILIPPINE STRAINS OF 
SPIROCH/ETA MORSUS MURIS 

In a publication in which P. Uhlenhuth and V. Seiffert * dis¬ 
cuss the results of recent studies along the lines of experimental 
antimony therapy, the following statement is found: 4 '0f par¬ 
ticular significance, however, is the specificity which is observed 
again and again in experiments with various antimony-prepara¬ 
tions/' And further: “Only an experimental investigation ar¬ 
ranged in many directions can discover the specific efficacy of 
chemotherapeutics.” 


* Klin. Wochenschr. 10 (1931) 1766. 
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We have felt, likewise, that farther experimentation on 
chemotherapy is highly desirable and the above statements, 
coming from such a competent source, have encouraged us to 
publish the results of our experiments with regard to the chemo¬ 
therapy of rat-bite fever. This is done in particular for the 
reason that the Philippine strains have not been studied hitherto, 
and although other experimental results point to the expecta¬ 
tion that, as in other respects, in chemotherapy the Philippine 
strains will behave in very much the same way as do other 
strains of this particular spirochsete, experimental evidence is 
always reassuring and not out of place. 

Our chemotherapeutic experiments concern guinea pigs, rab¬ 
bits, and Philippine monkeys. Of the arsenicals, neosalvarsan 
and stovarsol were used. Antimony waB represented by anti- 
mosan, stibenyl, and stibosan. Bismuth was used in the form 
of quinine-iodo-bismuthate, mercury as mercury salicylate. The 
chemotherapeutics concerned were tried partly as treatment 
of already infected animals, partly as preventatives; that is, 
the drugs were administered before the disease broke out in 
experimentally inoculated animals. 

EXPERIMENTS CONCERNING CHEMOTHERAPY OP RAT-BITE FEVER 

Guinea pigs of approximately the same weight were inoculated 
with a Manila strain of rat-bite fever. The spirochsetes were 
found repeatedly in the blood of the inoculated animals. Thus 
we were assured that the inoculation resulted in a successful 
infection. The animals were then treated with the various 
drugs, and the blood examination by means of the dark-field 
microscope and stained slides was continued. Two drugs used 
in these experiments gave satisfactory results. 

Neosalvarsan, the effect of which upon Spirochteta morsus 
muris is well established, gave undoubtedly the best results. In 
successfully infected animals that were treated with neosalvar¬ 
san, the spirochetes disappeared from the blood stream. The 
examinations were made from the third to the thirtieth day 
after the treatment. Stibosan is another drug that showed 
marked effect 

Using the other drugs—that is, quinine-iodine-bismuthate, 
antimosan, and mercury salicylate—the results were doubtful. 
Likewise, stibenyl showed no effect upon the spirochsetes in the 
blood stream; on the contrary, not infrequently, a striking in- 
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crease of spirochetes in the blood stream of animals treated 
with this drug was noticed. 

Taking the excellent effect of neosalvarsan upon the rat-bite 
fever infection as well established, we have extended our ex¬ 
periments with stibosan in search of further information with 
regard to its effect on rat-bite infection. 

The effect of drug treatment on the temperature curve of 
guinea pigs infected with rat-bite fever was quite evident. Not 
only those drugs that brought about permanent disappearance 
of the spirochaetes from the circulating blood but also some of 
those that failed to do so showed an effect on the temperature 
curve in the same direction. The immediate effect is a sudden 
drop of temperature. This drop may be very abrupt as can 
be seen in M-22 (neosalvarsan) and in M-32 (stibosan). The 
higher the fever, previous to treatment, the deeper appears to 
be the dip of the temperature curve. It sometimes drops below 
normal and suddenly returns only to continue, at a lower grade, 
the same type of curve that it did before treatment, A slightly 
pronounced, but similar effect was noticed when treatment with 
bismuth (M-36) and even with mercury (M-46) was given. 
This phenomenon—that is, the drop in the temperature curve, 
was found constantly only in those animals that, having been 
infected, were treated particularly with either neosalvarsan or 
stibosan. An e/fect similar to that of successful chemotherapy 
on the temperature curve can be seen in the animals that were 
treated when relapse occurred or reinfection was performed. 

This effect of the drugs concerned upon the drop of body tem¬ 
perature was absent when the drugs were injected to normal 
healthy animals of the same kind. 

EXPERIMENTS CONCERNING PREVENTIVE CHEMOTHERAPY OF 
RAT-BITE FEVER 

The experiments were arranged in such a way that the animals, 
when infected, received at the same time one intramuscular 
injection of the respective drug in an appropriate amount No 
further treatment aside from the first injection, was given. The 
animals were approximately of the same body weight from 
270 to 870 grams. The animals were kept under observation 
for three months, and daily examinations for spirochaetes were 
made. With each group inoculated, one normal, untreated gui¬ 
nea pig was also infected and served as a control of viability of 
the inoculum. 
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From this experiment, which completes the preceding one, it 
follows that of the drugs tested (mercury salicylate, stibenyl, 
antimosan, quinine-iodide bismuthate, and stibosan) stibosan 
was the only one that showed marked effect as a preventative 
against rat-bite fever infection. 

In view of the high efficacy of stibosan towards SpirocK&ta 
morsus muris, as a therapeutic and preventative, an experiment 
was arranged in which stibosan in measured dosage was given 
intramuscularly and infection was performed sometime later. 
It was desired to know, approximately, how long the protective 
power of the stibosan injection would last in guinea pigs. It 
was found that the preventive protection of stibosan against 
rat-bite fever lasts between two and three weeks, depending 
on the dose of the drug per unit of body weight. 

DISCUSSION 

In an extensive work on the chemotherapy of rat-bite fever 
in white mice, Schlossberger * enumerated a long series of drugs 
that gave negative results. Among others, the author mentioned 
antimosan, stibenyl, and stibosan. He claimed that complete 
sterilization of mice was only obtained by the use of arsenicals; 
such as, stovarsol, sulpho, and neosalvarsan. Our results of ex¬ 
periments agree with those of Schlossberger with regard to 
antimosan and stibenyl; however, stibosan gave at our hands 
promising results. 

On the other hand Schockaert * claims that stibosan gave 
satisfactory results in his experiments with rat-bite fever. 
These differences of findings may be due to the fact that different 
experimental animals may have been used or that the strains 
of Spirochxta morsus muris employed by various authors showed 
differences in their susceptibility to this drug. It may also be 
mentioned that stibosan must be used in freshly prepared solu¬ 
tions in order to give the desired effect on the particular spi¬ 
rochetes. If the solution of stibosan is allowed to stand at 
room temperature for twenty-four hours or if it is heated, the 
effect of the drug may become equal to that of stibenyl; that is 
to say, nil. It may be well to remember that the difference 

‘ Ztschr. f. Hyg. u. Infectionskrankh. No. 4 fOS (1028) 827-686, July 8. 

‘ Antimonther&pie im Rattenbissfteber. [Antimony treatment In rat-bite 
fever.] Deutsche Med. Woch. 87 (January, 1081) 108-104. (16 refs.) 
(Bact Inst, Univ. Lowen.) 
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in the chemical composition of stibosan and of stibenyl consists 
in the presence of one chlorine in stibosan. Our experiments 
with stibosan, on sixteen guinea pigs that survived long enough 
after the treatment to allow conclusions, invariably gave satis¬ 
factory results. That is to say, in guinea pigs the spirochetes, 
which were found in the blood of the animals previous to the 
treatment, could not be demonstrated there after one injection 
of stibosan and the animals lived. 

These therapeutic results with stibosan have been confirmed 
by the results of preventive therapy of rat-bite fever with the 
same drug. 

A HUMAN CASE OP RAT-BITE FEVER TREATED WITH STOVARSOL 

The use of arsenical preparations in the therapy of human 
rat-bite fever is well founded. That the Philippine strains of 
Spirochmta morsus muris are amenable to the effect of arsenicals 
is evident from the early publications of Guerrero and Montes 
as well as from the recent observations made by Dr. Ana Vaz- 
quez-Colet. 

It may be desirable at times on the part of the physician or 
on the part of the patient to avoid injections, in which case 
arsenicals administered by mouth must be considered. It was, 
therefore, attempted to find out the possibilities of this kind 
of treatment in chemotherapy of human rat-bite fever. One 
case treated with stovarsol is reported herewith. 

HISTORY 

November 16, 1931. —E. Laird, 13 years old, male, residing at 21 Min¬ 
doro, Paco, Manila. About two months ago woke up in the morning and 
felt pain over the right eyebrow. He noticed on the right eyebrow a bite 
the sise of a pin prick. Some time later the place of bite became sore. 
The patient scratched the sore place, and a swelling developed. The next 
day the swelling extended also on the opposite eyebrow. It persisted until 
the present time. The patient entered St. Paul’s Hospital Oct. 9, 1931, 
and was discharged Oct. 14, 1931. He returned to the same hospital 
Nov. 4, 1931, and was discharged Nov. 11, 1931. The patient was treated 
by hot compresses applied to the lesion. While in the hospital the patient 
was taking some liquid medicine by mouth. Each time the patient stayed 
in the hospital the lesion improved under treatment. 

Prevent condition .—The patient weighs 37.2 kilograms. Temperature 
by mouth 87.6* C. at 11.00 a. m. Pulse 120. General condition good. 
On the left half of the face there is a distinct swelling surrounding the 
left eye completely and partially closing the left eye. The swelling is 
spreading over the left cheek. The preauricular region is distinctly 
elevated, and there is a considerable swelling under the ear in front of the 
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upper insertion of the sternocleidomastoid muscle, gradually diminishing 
down towards the clavicle, but it is still noticeable in the supraclavicular 
region. In the swollen region there are palpable superficial lymph nodes, 
hard and large, following the anterior margin of the muscle. Small 
lymph nodes are perceptible on the posterior margin of the muscle* Noth¬ 
ing abnormal in the axillae and plica cubiti. Patient complains at present 
of no pain. The affected parts are firm to the touch and show a pinkish 
discoloration of the skin contrasting with the light complexion of the 
rest of the face. On the upper margin of the left forehead, near the 
hair line, there is a conspicuous, elevated, rather red, lymphangitic, wavy 
line about 2.5 cm long and 2 mm wide, and in the space between the 
eyebrows there is a distinct, pink, maplike, slightly elevated maculo-papulous 
efflorescence about 1 cm in diameter. Under the outer half of the left eye¬ 
brow there is a distinctly palpable induration of the skin about 1 cm. by 
0.5 cm. 

November 17 , 1931 , S p. m .—Temperature by mouth 38.6“ C. One-half 
tablet stovarsol, dissolved in a small quantity of water, was administered 
by mouth. Leucocyte and differential counts were made by Ramirez 
(postea). Urine findings normal. 

The left upper and lower eyelids have acquired a purplish discoloration. 
A rounded, pink, papulo-macule, about 0.75 cm in diameter has devoloped 
on the right cheek by the nostril which is quite firm to the touch. Papulo- 
macules about 0.5 cm in diameter have also appeared below and behind 
the left ear. A maplike area, about 2 by 1 cm, delineated by a fine 
lymphangitic line, has appeared on the left side of the back of the neck. 
The lymphangitic line on the forehead still persists, being slightly redder 
and wider than before. The posterior, superior, cervical, lymphatic glands 
are swollen. 

Tissue scrappings were obtained from an incision made into one of the 
maeulo-papules and typical spirochsetes were found in smears stained by 
Giemsa’s method. 

November 18, 1931 .—The patient was seen at his home because of high 
fever. Temperature by mouth 40.1* C. Pulse 122. Urine normal. 

Left eye is closed and the affected parts are swollen and intensely red. 
The papule on the right cheek and the one between the eyebrows, below 
and behind the left ear, persist and are firm to the touch. The upper 
eyelid is indurated. The superficial cervical glands are greatly swollen 
and hard. The posterior cervical glands are swollen. A lymphangitic 
line about 2 mm wide and irregular in its course, extends from the mid¬ 
dle of the left lower lid, down the neck, to the left clavicle. Reddish 
blotches are present, here and there, on. the left lateral and posterior por¬ 
tions of the neck. The lymphangitic line on the forehead, described 
previously, is not visible now, but another one has appeared on the scalp, 
following the hair line on the left forehead and temple. Over the affected 
parts of the skin, which is now intensely red, small irregularly shaped 
patches of light akin are visible. The rest of the body shows nothing 
abnormal. 

November 19, 1931, 3Jfo p. m. —Patient came to the Bureau of Science. 
Temperature by mouth 37.4° C. Pulse 97. All the redness has gone, ex¬ 
cept on the left upper eyelid. This eyelid, especially towards the eyebrow, 
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is indurated. The left eye still appears much smaller than the right one. 
The swelling of the glands has greatly subsided. No reddish blotches, no 
lymphangitic lines are visible anywhere. The papules on the right cheek, 
which were visible yesterday between the eyebrows and below and behind 
the left ear, have disappeared. The patient says that he feels well and 
strong to-day, while yesterday he was feeling weak and could hardly stand. 
He reports that yesterday he continued to sweat profusely, after which he 
was free from fever. The patient was given by mouth one tablet stovarsol 
dissolved in water. Urine was found normal. Leucocyte and differential 
counts were made by Ramirez (postea). 

November 20, 1981, 2.30 p . m.—Temperature by mouth 37.2° C. The 
upper eyelid is now much less swollen, showing a faded brownish purplish 
color. The induration is greatly reduced and the eye can now be opened 
wider than before. The glands on the neck have all greatly subsided. 
The patient is feeling well. One and one-half tablets of stovarsol were 
administered to the patient. 

November 21, 1931 , 11 a. m .—Temperature 87.4° C. Brbwnisb purplish 
discoloration still persists on the left upper eyelid, though the induration 
has greatly regressed and the patient can open the affected eye wider than 
yesterday. The glands continue subsiding, though the superior cervical 
glands still show slight bulging of the neck. One and one-half tablets 
of stovarsol administered. 

November 28, 1931, 245 p. m.—Temperature 37.2° C. Brownish pur- 
plish discoloration still persists, under the left eyebrow the induration is 
greatly reduced. The swelling of the glands is reduced, the superior cer¬ 
vical glands no longer bulging out. The anterior auricular gland is still 
palpable, this region being elevated as compared with the right side. One 
and one-half tablets of stovarsol administered. 

November 24, 1931, 2.30 p. m. —Temperature 37.2° C. No appreciable 
change from yesterday is detectable, save perhaps that the left eye is 
somewhat more opened than before. Two tablets of stovarsol administered. 

November 25, 1931, 245 p. m. —Temperature 37.&* C. Only a slight in¬ 
duration is detectable under the left eyebrow, the left upper eyelid is still 
reddish brown. Glands still palpable on the affected side of the neck. The 
left anterior auricular gland has softened somewhat, but this region is 
still elevated. The same may be said of the superior cervical glands on 
the left side. Two tablets of stovarsol administered. 

November 27, 1931, 245 p . m. — Temperature 37.6 ° C. Practically no 
change in the local symptoms is noticeable except that the left anterior 
auricular and the posterior cervical gland have further regressed. Two 
tablets of stovarsol administered. 

November 28,1921, 11 JO a. m,—Temperature 37.4* C. No change from 
yesterday. Two and one-fourth tablets of stovarsol administered. 

December 1 , 1881 , 2JO p , tiu —Temperature 37.6° C. The discoloration 
of the left upper eyelid has further regressed, though it is ntill notice¬ 
able at a distance. The left eye is still smaller than the right eye. The 
glands have regressed in size* the left anterior auricular being quite soft 
now* No medicine was administered this day. 

December 4, 1921, 1M p. m.—Temperature 87.6* C. The discoloration 
of the Upper eyelid considerably regressed, but it is still noticeable at a 
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distance. The left eye it now only slightly mailer than the right eye. 
The g Vn^« smaller, particularly the left anterior auricular lymph nodes 
are smaller. No medicine was administered to-day. 

December 8, 19 SI, 145 p. m.—Temperature 87.6* C. The left anterior 
auricular gland is larger now than it was yesterday, otherwise no change 
from yesterday. Two tablets of stovarsol administered. 

December 9,1931, 1.35 p. m .—Temperature 87.7* C. Same as yesterday. 
Patient dismissed. 

SUMMARY 

One case of human rat-bite fever of about two months dura¬ 
tion was treated with stovarsol. 

CONCLUSION 

Stovarsol and allied preparations may be effective drugs in 
the treatment of human rat-bite fever. 

A HUMAN CASE OP BAT-BITE FEVER TREATED WITH STIBOSAN 

Stibosan having been found effective among the drugs that 
were tested on animals, it was desired to treat a human case 
of rat-bite fever with this drug in order to find out its pos¬ 
sibilities in the chemotherapy of human rat-bite fever. 

HISTORY AND COURSE OF THE DISEASE 

October 27,1931, 240 p. m. —Simeon Rasonable, 22 years old, male, while 
sleeping at 69 Padre Rada, Tondo, was bitten on the dorsal side of the left 
hand at the root of the middle finger, about 3 a. m. two weeks ago. An 
area surrounding the site of the bite, about 1 inch in diameter, presents an 
indurated red swelling, which according to the patient developed two days 
ago. There are three small scars visible on this area at the insertion of 
the middle finger, just below the knuckle. Lymphatic glands at the elbow 
are swollen, tender, and painful. Temperature by mouth 87.4*C. 

Wassermann and Kahn tests were negative. The patient was given 
an intramuscular injection of 0.2 g of stibosan into the left buttock. 

October 38, 1931, 3 p. m .—Temperature 87.6* C. The patient states 
that the pain in the hand, elbow, and axilla has diminished. He slept 
well last night. He also reports that he felt very weak after the injection 
of stibosan. 

The redness on the hand extends up to the wrist now and down the 
little finger, involving about two-thirds of the proximal portion of the said 
finger. The swelling consists of a firm indurated oedema. 

Smears were prepared from aspirated gland juice from one of the en¬ 
large elbow glands. No spirochsete found. 

October 30, 1931, 340 p. m.—Temperature 88.2* C. The redness and 
swelling are greatly reduced, and the induration has greatly dlaifaiiehwl. 
The redness is limited to the upper third of the middle dw gor ftQ d to the 
corresponding knuckle. Above this the skin is of a dusky purplish color. 
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Patient reports that he had fever ever since October 28, 1921, and that 
he could not sleep last night The pain in the cubital and axillary region 
persists* The patient was given an intramuscular injection of 0*2 g of 
stlbosan* 

October SI, 1931, 10 a. m —Temperature 87.8* C* The patient reports 
that he was able to sleep well last night but that the hand was painful, 
the pain persisting even now. The epitrochlear and axillary glands are 
tender. The area of redness has subsided, though the swelling (esdema) 
has increased. The induration has further diminished. A dusky purplish 
discoloration of the skin over and around the site of bite still persists. 
The patient was given an intramuscular injection of 0*2 g of stlbosan* 
A few moments after the injection, the patient vomited* 

November t, 1931, 3 p. m. —Temperature 88*2* C. The oedema la greatly 
reduced, being confined to the upper fourth of the middle finger and to 
the corresponding knuckle. The lymphatic glands are reduced in else and 
are much less tender. The patient reports that he sleeps well these days. 
An intramuscular injection of 0.2 g of stlbosan was given. Five minutes 
after the injection, the patient asked to be allowed to go bomb because he 
felt very sleepy. 

November 3, 1931, 3.30 p. m. —Temperature 37.6* C. The oedema has 
further subsided, and the redness has disappeared* The area of the bite 
shows a brownish dark discoloration contrasting markedly with the clear 
brown color of the normal hand. Tenderness of the glands has disappeared, 
and they are reduced in size. The patient reports that he feels well. 

November, 4,1931, 3 JO p. rtu —Temperature 87.0° C. The portion of the 
epidermis at the site of bite about 2 cm long by 1.6 cm wide is des¬ 
quamating covered with slightly pinkish new skin. The oedema is further 
reduced as well as the discoloration. The glands are still palpable but 
not tender. Slight induration still present at the site of the bite. The 
sites of the injections of stlbosan are indurated and tender. The patient 
states that he feels well. Intramuscular injection of stlbosan was ad¬ 
ministered. 

November 6, 1931, 3 JO p. m —Temperature 37.8* C. The oedema has 
further diminished, and the desquamation continues. The patient reports* 
that he did not feel sleepy yesterday after the injection and that he did 
not vomit. Waasermann negative; Kahn *. 

November 6 , 1931 . —Temperature 87.0* C* No oedema is detectable* The 
dark brown discoloration (pigmentation) persists. Desquamation has not 
progressed. Induration still appreciable. The glands at the elbow and 
axilla are greatly reduced in size, and they are no longer tender. 

November 9,1931, 3 p . m.—-Temperature 37.0* C. Desquamation has ad¬ 
vanced around the site of bite. Pigmentation as well as induration still 
persists. 

November if, 1931, 3JO p. nu —Temperature 87.2* G. No appreciable 
change in local symptoms. 

November 13, 1931, 3JO p . m.—Temperature 87.8* C. No appreciable 
change except some more desquamation is noticeable* Pigmentation and 
induration still present. Glands greatly reduced, not tender; The pa¬ 
tient was dismissed as cured and requested to report every Monday, or 
earlier in case he should develop headache or fever* 
mm —« 
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November to, Ml, 9JO p. wt^-Temperature 87.7* C. The patient re¬ 
ports that he had fever November 18, 1881, from 9 p. at, to 8 a. m. the 
mart morning and November 19, 1931, during the sum hoars. This morn¬ 
ing when he woke ap he felt pain in the lower internal part of the left 
thig h and could aot stand up for about half an hour. A small painful 
and indur ate d efflorescence about the sise of a small pea Is palpable in this 
region. The patient was given an intramuscular injection of 0.2 g of 
stiboean. 

November tl, 1991,11 a. w.—Temperature 87.0* G. The patient reports 
that he was greatly alarmed yesterday because of an urticarial rash, which 
suddenly cropped up over his whole body. He shows indurated flat pa¬ 
pules, not disappearing on pressure, on the left forearm (extensor sur¬ 
face) ; on the right kg (internal surface). The patient states that yesterday 
he felt pain in the right thigh. The pain in the left thigh still persists. 

November 99,1991, 9JO p. m.—Temperature 37.2* C. The papules on the 
left forearm and the right leg still persist. They are indurated and red. 
Those on the left forearm are small, measuring from 0.5 to 8 mm in diam¬ 
eter. Those on the leg arc rather large, about 2 cm in diameter on the 
surface of the skin, surrounded by deep induration. The tenderness is 
still present on the lower internal portion of the left thigh. There is also 
tenderness of the epitrochlear lymphatic glands. Tissue strappings from 
one papule on the forearm and from one on the leg were prepared, to be 
examined for spirochetes. The tissue scrapping* from the leg shows 
typical spirochetes in smears stained by Giemsa’s method. The patient 
looks pale and sick and is rather weak. Wasserraann ±; Kahn negative. 

November U, 1991, 9 p. m .—Temperature 87.1* C. The papules still 
persist but are slightly less indurated, being now less elevated than be¬ 
fore. Two large lymphatic glands above the elbow are palpable; one is 
tender. Tenderness in the lower internal part of the thigh persists. 

November 96, 1991, 9 p. m .— Temperature 37.4* C. Some of the pa¬ 
pules that were present on the left forearm have disappeared, while 
others have flattened out. The papules on the right leg are without change; 
they are painful and tender. 

November 97,1931, 9.15 p. m .— Temperature 87.1* C. The papules have 
further flattened and have acquired a dusky purplish discoloration. The 
lymphatic glands above the left elbow are greatly reduced in sise and are 
no longer tender. One tablet of stovarsol dissolved in water was admin¬ 
istered to the patient by mouth. 

November 98, 1931, 10J0 a. m. —Temperature 86.7* C. The lymphatic 
glands above the left elbow are soft and smaller. The lesions on the right 
leg have softened greatly and their purplish discoloration has almost 
disappeared. The papules on the left forearm have faded away, only three 
small ones are still to be discerned by their purplish discoloration. 

December 1', 1991, 8 JO p. m. —Temperature 87.0* C. Small brownish ma¬ 
cules are still to be seen at the sites of the former papules on the left 
forearm. One of the large papules on the leg has disappeared, and only 
a slight induration marks its site. The other one has softened and the 
skin over it is darkly pigmented. The lymphatic glands above the left 
elbow are reduced in size and are now the size of small beans. The patient 
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■totct that he feels mil. Pigmentation et the site of die bite Is very 
alight, end only e very slight induration is detectable. 

December t, 1981,3 JO p. m.—Temperature 86.5* C. The macules on the 
left forearm are fading away, being smaller and not so conspicuous as 
yesterday. The induration on the right leg is further reduced in else 
and hardness, and the skin over it is desquamating. No change observed 
in the left epitrocblear glands. 

December 8, 1981, 8 p. m .—Temperature 86.9* C. The macules on the 
left forearm have faded, and the glands above the left elbow are smaller 
and softer than they were at the last inspection. The indnration on the 
right leg is reduced to a pigmentation; desquamation persists. The pa¬ 
tient believes himself cured and wishes to discontinue treatment. 

December 4, 1981, 8 p. m .—Temperature 87.0° C. Several macules on 
the left forearm have disappeared, and those remaining have so faded and 
are so reduced in sise as to be almost invisible. The induration on the 
right leg and the lymphatic glands above the left elbow show no change. 
The patient reports that he had diarrtuea last night. One tablet of 
stovaraol given by mouth. 

December 8, 1981, 11 JO a. m. —Temperature 87.1* C. The macules 
on the left forearm have further faded. Induration on the right leg has 
diminished. 

December, 7, 1981 .—Temperature 37.1* C. One tablet of stovarsol ad¬ 
ministered. 

December 8, 1981, t.15 p. m.—Temperature 86.9* C. The pigmented 
macules on the left forearm are hardly visible now. Only a slight indura¬ 
tion remains on the right leg, the desquamation at that site having fur¬ 
ther regressed. One tablet of stovarsol given by month. 

December 9,1981, 8 JO p. m. —Temperature 87.1* C. The pigmented ma¬ 
cules are no more to be seen. Induration on the right leg and the des¬ 
quamation have ceased. Patient dismissed. 

SUMMARY 

A case is reported of rat-bite fever in a patient who has been 
treated with stibosan. The beneficial effect of this drug on the 
course of the disease is clearly evident. The patient, apparently 
cured, developed a relapse at the place of primary lesion. At 
the same time,' subsequent specific lesions developed at the places 
remote from that of the primary lesion. The treatment was 
resumed and terminated successfully by administration of sto¬ 
varaol. 

CONCLUSION 

Stibosan was found to be a useful drug in the treatment of a 
human case of rat-bite fever. It may be particularly useful in 
cases in which vigorous arsenical treatment is contraindicated 
or as an adjunct treatment in combination with arsenicals. 
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TBS BLOOD PICTURE IN EXPERIMENTAL RAT-BITE FEVER IN 
PHILIPPINE MONKEYS 

TECHNIC 

All the blood samples were taken at about the same hour of 
the dap, early in the morning before feeding the animals. 

One of the fingers of an upper extremity, preferably the 
thumb, was cleansed with alcohol and allowed to dry, then a 
deep puncture was made with a needle. The first drop of blood 
was discarded, subsequent ones being used for the blood pipettes 
and the smears. 

For the total count an ordinary hsemocytometer white-cell 
pipette was used. Having a fairly large drop of blood, the tip 
of the pipette was applied to it and the blood carefully drawn 
up to the 0.6 mark. Then the diluting fluid (1 per cent solution 
of acetic acid) was drawn up to the mark 11. After mixing 
thoroughly by shaking, the fluid below the bulb was expelled and 
a fairly large drop was deposited in the edge under the cover 
slip of the Neubauer double-ruling counting chamber. Two 
counts were made each time and the average recorded. 

For the differential count two absolutely clean and grease- 
free slides were used. A small drop of blood was taken on 
the slide on which the smear was to be made, at about 0.6 inch 
from one end; one of the edges of the “spreader-slide” was 
placed on the drop, and as soon as the blood ran along the edge, 
the spreader was drawn along with an even sweep to the other 
end of the Blide, and a thin smear was obtained. After being 
thoroughly dried this was stained with Wright's stain. 

In making the differentia] count we classified Hie cells in 
every other row across the slide, the edges always being in¬ 
cluded, and from 300 to 500 cells were counted each time. 

The cells were differentiated according to the Schilling Tor- 
gau's classification, as follows: 

BaaopUles. 

Eosinophilea. 

Neutrophilea. 

Myelocytes. 

Metamyelocytes. 

Staff nucleated. 

Segment nucleated. 

Lymphocytes. 

Large mononuclears. 
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After taking the blood samples, the temperature was obtained 
in the anus with a clinical thermometer, and the appearance of 
the lesions and other symptoms were noted. 

In the human case (R. Laird) R-B (E. L.) samples were 
taken usually in the afternoon. The temperature was taken by 
mouth. The blood samples were taken from the patient's fingers, 
the technic being the same as that used in the case of monkeys. 

DISCUSSION or HJBHATOLOGIC FINDINGS 

The total leucocyte count, in the course of artificial rat-bite 
fever infection in Philippine monkeys, varies considerably from 
day to day. When the daily counts were plotted in a curve, 
certain regularities in the behavior of the leucocytes became 
evident as well as the relation between the reaction on the part 
of the leucocytes and the other clinical phenomena concomitant 
to the course of the infection became known. From the at¬ 
tached charts (Plates 4 to 10) it is evident that the rise and 
the drop in the total leucocyte count is parallel to the rise and 
drop in the temperature curve. While in the early part of the 
curve the shifting of the leucocytes is synchronic, in the later 
part the excursions of the leucocyte curve appear slightly be¬ 
hind those of the temperature curve. Repeated attacks as 
they occur in the course of experimental rat-bite infection and 
which are discernible in the periodic elevations of temperature 
and, as mentioned before, in the periodic exacerbations of the 
skin lesions that go hand in hand with the invasion by the 
parasites of the blood stream are clearly evident in the leucocyte- 
count curve. Thus, the typical attack in rat-bite fever is chur- 
acterized, as far as the blood picture is concerned, by leuco- 
cytosis. The differential count that is plotted on the lower part 
of the charts gives further information as to the kind of leu¬ 
cocytes involved in the periodic shifting of the blood picture. 
It can be seen that each individual attack is expressed by an 
increase of polymorphonuclears and simultaneous drop in 
lymphocytes. Of the other leucocytes, the staff-nucleated cells 
are somewhat increased coincidently with the rise of poly¬ 
morphonuclears and there is a steady upward increase of the 
staff cells in the course of experimental rat-bite fever. The 
mononuclears, on the other hand, follow a curve parallel to the 
lymphocytes. The rest of the leucocytes show only insignifi¬ 
cant changes. 
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Towards the end of a fatal experimental rat-bite fever In¬ 
fection, there is a considerable increase in total leucocytes, staff 
cells, and, at times, lymphocytes and mononuclears. Imme¬ 
diately before exitus and when the temperature plunges down¬ 
ward, all the leucocytes may show a downward drop. The 
dear indication of individual attacks as reflected in the blood 
picture—that is, a wide separation of the polymorphonuclear 
and lymphocyte curves—is best evident in the charts for R-B-10 
and R-B-14 (Plates 7 and 9). 

THE EFFECT OF SPECIFIC TREATMENT ON THE BLOOD PICTURE IN RAT-BITE FEVER 

The effect of specific treatment on the blood picture in rat- 
bite fever is best evident in monkeys R-B-8 and R—B-9 (Plates 
5 and 6). The animals had been inoculated with a Manila 
strain of Spiroefueta morsus muris, and the disease was allowed 
to run its course for seventy days. Typical initial lesions and 
a characteristic temperature curve, as well as leucocytosis, 
were observed in the course of the first seventy days. Several 
distinct attacks, as indicated by the elevation of the tempera¬ 
ture curve and the leucocyte reaction, were observed in the 
course of this period of time. Seventy days after inoculation, 
0.015 gram of neosalvarsan was injected intramuscularly to 
both of these animals. In one case a striking increase of 
leucocytes was noticed, after which the leucocyte curves show 
a tendency to return to normal. The excursions of the curves 
are more moderate and the periods of the separation of the 
polymorphonuclear and the lymphocyte curves are shorter than 
before. The staff cells that had risen perceptibly during the 
first seventy days of infection returned practically to normal 
following the one injection of neosalvarsan. Hie ninety-ninth 
day of the infection, 0.04 gram of stibosan was injected to 
both animals, intramuscularly. The leucocyte curve following 
this injection shows a further tendency to return to normal 
until the terminal rise of the total leucocyte count set in, which 
was due to an increase of polymorphonuclears. 

THE EFFECT OF REINFECTION WITH RAT-BITE FEVER ON THE BLOOD PICTURE IN 
AN INFECTED AND TREATED PHILIPPINE MONKEY 

One of the two monkeys that had been infected with rat- 
bite fever and treated was subsequently reinoculated intra- 
dermally with the same strain of Spirochmta menus muris 
one hundred twenty-one days after the original inoculation. 
Within the brief time that the animal survived, following the 
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reinfection, the blood picture again showed the same leucocyte 
reaction as was observed on the same animal when first inocul¬ 
ated. The terminal leucocyte reaction was of the same type as 
observed in untreated single-inoculated Philippine monkeys. 

CONCLUSION 

A characteristic leucocytic reaction accompanies an attack 
of rat-bite fever. The reaction consists of leucocytosis, due 
mainly to an increase of polymorphonudears but also to the 
increase of staff-nucleated leucocytes and concomitant lympho¬ 
cytopenia. 

The leucocytic reaction is synchronic with the elevations of 
temperature. This shifting of leucocytes disappears some 
time after treatment, but reappears upon reinfection following 
treatment. 

HEMATOLOGIC OBSERVATION ON A HUMAN CASE OF 
RAT-BITE FEVER 

In order to illustrate the similarity between the blood picture 
in human rat-bite fever and that encountered in experimental 
inoculated Philippine monkeys, the temperature chart of a 
human case is included (Plate 4). The details of this human 
case are recorded on page 13. The curve given in this chart 
was constructed from individual counts made at frequent in¬ 
tervals, and the similarity of the curves registering the total 
count, as well as the differential counts, with those of the in¬ 
fected monkeys is at once evident. The next day after the 
first count was made the treatment began. Following the first * 
treatment the temperature rose and, coincidently, a rise in 
leucocytosis is apparent; the latter is due to increased poly- 
morphonuclears with concomitant drop in lymphocytes. In the 
course of the treatment, the separation of the curve registering 
the polymorphonudears from that registering the lymphocytes 
is clearly apparent, the individual attacks being clearly discern¬ 
ible, while the temperature curve remains throughout the treat¬ 
ment, with slight variations, at 87.6° C. Thus, the leucocyte 
curve in man, as in the case of monkeys, is a better indication 
of the continuance of the disease than the temperature curve. 
The only difference between the blood findings in monkeys and 
in appears to concern the eosinophiles; that is, a consid¬ 
erable increase in this form of leucocytes in man throughout 
the Infection and treatment, while in monkeys the eosinophiles 
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varied very slightly and insufficiently to serve as a signal of the 
infection. 

That the blood picture, as just discussed, is characteristic of 
rat-bite fever in general is evident from the fact that it was 
found in monkeys as well as in man and that our findings in 
the Philippines agree with those made elsewhere. So, for in¬ 
stance, Kuipers and Ruys 7 made identical findings in a human 
case of rat-bite fever in Holland. They summarized their 
findings as follows: Leucocytosis with relative lymphopenia 
and an eosinophilia was found during the attacks. The number 
of eosinophiles rose markedly a few days before the attacks. 
Eosinophilia occurred during convalescence. 

Ishizu Yoshitada injected the blood of rat-bite fever into 
guinea pigs and found a distinct leucocytosis with relative and 
absolute diminution in the number of lymphocytes and a more 
or less distinct increase in the pseudoeosinophiles and monocytes. 

Our blood findings in experimental human rat-bite fever in¬ 
dicate that in an obscure case of human rat-bite fever luemato- 
logic examinations may aid in establishing the diagnosis. It 
may further serve as a directive of treatment. 

EXPERIMENTS CONCERNING IMMUNITY 

In the following experiments we have endeavored to obtain 
as much information regarding immunity in rat-bite fever as 
is possible to secure by animal experimentation. By varying 
certain factors and leaving others unchanged we have studied 
the effect of particular factors upon the course of the infec¬ 
tion in experimental animals. It has been found in series of 
experiments that by observing certain precautions, as to the 
mode of inoculation and as to the quantity of inoculum, certain 
manifestations of rat-bite fever occur in experimental animals 
with a constant regularity. It was hoped that by variations 
of the factors some modification of the course of the infection 
might become apparent that would enable us to recognize them 
as signs of beginning or partial immunity. The initial lesions, 
the fever, the change in body weight, and the occurrence of the 
spirochsetes in the blood stream were constant signs of success¬ 
ful infection in experimental animals. The experiments were 

7 Kuipers, F. C., and A. Charlotte Buys, Een geval van ratterbeets-siekte 
[A case of rat-bite fever], NederL Tijdschr. v. Geneesk. 72d year, 1st 
half, No. 10 (March 9, 1929) 1207-1220. (With 2 charts and 4 Ilgam 
on 1 plate; 18 references.) 
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arranged bo that the dependency on the experimentally control- 
able factors of the degree of the symptoms and of the time at 
which the symptoms set in after inoculation might become 
apparent. 

THE RELATION BETWEEN THE AMOUNT OF INOCULUM AND THE 
COURSE OF THE INFECTION 

This experiment was arranged, primarily, for the purpose 
of finding indications in the appearance of the symptoms of the 
experimental rat-bite infection that might allow ns to draw 
conclusions as to the progress of multiplication of the parasites 
in the host’s body following inoculation. The experiment was 
arranged in the following way: Three guinea pigs of equal body 
weight were inoculated at the same time with decreasing 
amounts of the same inoculum. Blood of an infected guinea 
pig in which the spirochetes were present was used for that 
purpose. The three inoculated guinea pigs were examined daily 
with the view to establish the onset, extent, and duration of 
the following symptoms: The local lesion, the fever, and the 
presence of spirochetes in the circulating blood. It was found 
that in the first guinea pig, which received the largest amount 
of spirochetes, the local lesion developed early. It exhibited 
considerable inflammatory reaction besides induration. The 
second guinea pig, which received subcutaneously a smaller 
amount than the first one, developed local lesion without notice¬ 
able inflammation and somewhat later than the first one. In the 
third guinea pig, inoculated with the smallest amount of spiro¬ 
chsetes, no perceptible local lesion developed. 

The fever curve in the first two guinea pigs under discussion 
shows a moderate but typical rise. In the third guinea pig the 
elevation of the curve is smaller than in either of its mates. 
The onset and the duration of the fever in each of the three 
guinea pigs were the same, though they varied in degree. All 
three animals included in these experiments revealed the presence 
of spirochetes in the blood. The time necessary for the ap¬ 
pearance of the spirochetes in sufficient numbers to be detected 
by the dark-field microscope in the circulating blood stood in 
inverse proportion to the quantity of the inoculum. That is 
to say, they were found first in the blood of the guinea pig that 
received the largest amount of spirochetes; later, they were 
found in the second animal that received a lesser dose than the 
first one; and in the third guinea pig, which received the small- 
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est amount of inoculum, the parasites appeared in the blood 
later than in the blood of either of its two mates. 

One of the manifestations of rat-bite fever In experimental 
animals is loss of body weight. In this particular experiment, 
the three guinea pigs involved were of equal weight; that 
is, 860 grams each. In the course of the first month of infec¬ 
tion, the two guinea pigs that manifested distinct initial local 
lesion and a distinct fever suffered a loss of body weight (80 
grams). The third guinea pig, which received 0.001 cubic 
centimeter of the inoculum manifested no initial lesion and a 
slight elevation of temperature, gained 20 grams in the course 
of the first month of infection. The drop in body weight in the 
first two guinea pigs was particularly conspicuous after the fever 
subsided. During the same time the third guinea pig, which 
received the smallest amount of inoculum, registered increase in 
body weight. This change in body weight could not be attrib¬ 
uted to any other factor for the animals were kept under the 
same conditions and no other change occurred, such as incidental 
infection, pregnancy, etc. 

It is, therefore, evident that in normal susceptible animals the 
course of the disease and its manifestations, as well as the 
ultimate outcome, depend on the amount of parasites originally 
inoculated. The severity of the symptoms of experimental rat- 
bite fever, such as the initial lesion, the degree of fever, and the 
incubation of the septicemic stage of the disease, stands in in¬ 
verse proportion to the quantity of the parasites inoculated, 
equal virulence granted. 

COMPARATIVE STUDY CONCERNING THE OCCURRENCE OF SPIROCHUE- 
TA MORSUS MUSIS AS TO TIME AND NUMBER OF PARASITES IN 
THE PRIMARY LESION AND IN BLOOD OF EXPERIMENTAL ANIMALS 
(GUINEA PIGS) INOCULATED WITH RAT-BITE FEVER. 

This experiment was arranged in such a way that six guinea 
pigs were inoculated with a Manila strain of Spiroehmta moraue 
muris by intradermal injection of a diluted blood of infected 
guinea pigs, which contained the parasites in sufficient numbers 
to be found with a dark-field microscope. The object was to 
follow the pathogenetic progress of the infection from the be¬ 
ginning to the end of the infection which invariably, with Ma¬ 
nila strains, ended fatally. 
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After tiie inoculation the temperature of these animals was 
taken by rectum and inspection was made every day, spiro¬ 
chetes were looked for in the blood taken from the foot pad and 
from the local lesion. The material from the local lesion was 
taken as follows: The local lesion was held firmly between two 
fingers of the left hand and the center or the periphery of the 
local lesion was punctured, parallel to the surface of the skin with 
a sharp needle. After this, gentle pressure was applied with 
the fingers, fixing the local lesion until a serous fluid oozed out. 
This fluid was examined for the presence of spirochetes under 
dark-field illumination and by staining. 

CONCLUSIONS 

The results of this experiment show that the spirochetes are 
detectable in the local lesion on the first day of its development. 
In the blood they were demonstrable two to thirteen days (an 
average of seven days) later than in the local lesion, and in the 
majority of cases the spirochetes in the local lesion were more 
numerous at that early time than in the blood at any time during 
the infection. Furthermore, the demonstration of the spiro¬ 
chetes is easier in the primary lesion than in the blood, because 
of scarcity of the red cells in a slide made from the initial 
lesion. 

The periphery of the local lesion showed more-numerous 
spirochetes than the center of the lesion. 

This experiment demonstrates that the spirochetes ( Spiro - 
chmta morsus muru) increase first at the point of inoculation and 
spread therefrom to the periphery. Later they invade the 
blood. 

IMMUNITY IN EXPERIMENTAL RAT-BITE FEVER 

Having become familiar with the clinical course and manifes¬ 
tations of rat-bite fever in various experimental animals, as 
produced by the Manila strains, we have arranged a series of 
experiments to study the effect that an infection by Spiroehmta 
moreus muris, in experimental animals, may have on the clinical 
course and manifestations of subsequent inoculations. This was 
done in two ways: First, by superinfection; that is, by inocula¬ 
tion performed on animals already inoculated and in which the 
parasites were still demonstrable. The second procedure was 
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to study the effect of the preceding infection that has been 
terminated by specific treatment on the course of subsequent in¬ 
fection by the same strain of spirochetes as were used for the 
first inoculation. 

SUPBRINFUCTION 

Guinea pigs successfully inoculated with rat-bite fever were 
superinfected by intradermal inoculation at various intervals of 
time. The development of the local lesion at the point of superin- 
fection was observed as to its incubation period, extent, clinical 
character, and the number of spirochaetes it contained. The ef¬ 
fect of the superinfection on the existing lesions that were 
produced by the first inoculation was studied and the effect of 
the superinfection on the fever curve, on the parasites in the 
blood stream, as well as on the mortality was noted. It has 
been observed throughout these experiments that superinfection 
with rat-bite fever produced at times a distinct effect on all 
the manifestations of the first infection, that have been just 
mentioned; that is, the superinfection produced a change in 
incubation of the local lesion, distinct rise of the temperature 
curve, a vigorous local lesion, at times an exacerbation of pre¬ 
existing skin lesions, and more rapid death than in single 
inoculated animals. Although not all of these manifestations 
occurred always and in every experimental animal, yet the com¬ 
piled findings of these experiments indicate that superinfection 
performed in the early acute stage of experimental rat-bite fever 
has a distinct and definite effect on the existing infection in the 
negative direction. The superinfection produces what may be 
termed a negative phase; and rat-bite fever being an infection 
with high mortality it ends inevitably in the early death of the 
animals concerned. 

The results of experiments concerning superinfection with Spi- 
rochmta moraus muria showed that the course of the disease 
in superinfected animals was more rapid than that in single-inoc¬ 
ulated animals of the same kind. While the average duration 
of the disease in single-inoculated animals was 56 days, the 
shortest being 11 and the longest 180 days, the course of the 
disease in superinfected animals lasted on the average 46 days, 
the shortest being 88 and the longest 56 days. Another effect 
of the superinfection was noticeable in the number of parasites 
encountered in the circulating blood and in the time of their ap¬ 
pearance in the blood. While in singly inoculated fol- 
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Fla. 1. Outline af th« City of Manila. Indicating danger tone and foci of graotaot danger 
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lowing the onset of fever, the parasites occur in the blood 
somewhat behind the beginning of the development of local lesion 
in the superinfected animals, the parasites were found in the 
blood at times as early as two weeks after superinfection. As 
to the number of parasites appearing in the blood, following 
the superinfection, in twelve of twenty-four animals enormous 
numbers of spirochetes were found in the circulating blood 
whin superinfection was performed within seven weeks after 
the original inoculation. 
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The rat-bite fever infection, in the experimental animals 
used, with the exception of mice, ended lethally. Following 
superinfection the death occurred much quicker than it did in 
single-inoculated animals of the same kind. 

The possibility of investigating the conditions of immunity, as 
they may exist in rat-bite fever, by superinfection is therefore 
greatly limited by the early death of the animals and, beyond 
the negative phase, the subsequent stages of immunity could not 
be well ascertained by this procedure with the Manila strains. 
Therefore, it was decided to adopt another procedure for the 
study of the positive phase of the immunity in rat-bite fever; 
that is, of the partial or complete resistance to inoculation. The 
procedure of reinoculation that has brought satisfactory results 
on other occasions was adopted for the study of immunity in 
experimental rat-bite fever. By reinfection we understand 
inoculation performed repeatedly, each individual infection being 
terminated by specific treatment before the death of the animal, 
due to the infection, occurs. We have, therefore, inoculated 
successively a series of animals. As long as the animals did 
well in the course of the infection, the disease was allowed to 
run its course as long as possible without jeopardizing the life 
of the animals. When the general symptoms occurred—such 
as, loss of weight, loss of appetite, and general weakness—the 
animal was treated. It naturally happened, at times, that the 
infection was unintentionally allowed beyond the point at which 
the life of the animal could be saved. When the second and 
each subsequent reinfection was made, normal control animals 
were inoculated simultaneously with the same amount of the 
same inoculum to prove the viability of the material used as 
inoculum for the test of resistance. 

By the process of reinfection it was found that certain clinical 
signs of experimental rat-bite fever failed to appear after the 
procedure of repeated inoculations and treatments has been con¬ 
tinued for some time. The gradual disappearance of clinical 
symptoms in reinoculated animals followed a certain sequence. 
In this experiment it has been ascertained that the immune 
animals received a sufficient amount of the inoculum to cause 
normal control animals of the same species to develop the full 
clinical picture of the experimental rat-bite fever. The proced¬ 
ure of repeated inoculations has failed to develop some or all 
clinical manifestations of the disease. The typical clinical 
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symptoms of experimental rat-bite fever could be followed, step 
by step, in the normal control animals. It was noticed that in 
those animals that had been subjected to repeated reinoculations, 
tihe degree of the symptoms was considerably less than observed 
in normal control animals inoculated at the same time and with 
the same amount of the same inoculum. Thus, the incubation 
period, due to partially developed immunity, was changed; some¬ 
times shortened, mostly prolonged. The initial lesion was far 
smaller and healed quicker than in normal animals. The fever 
was of less degree and the examination of blood revealed very 
few spirochsetes in the circulating blood. In highly immune 
animals, the local lesion did not develop at all. The temperature 
curve of these animals showed no increase in intensity, running 
after repeated inoculations the same course and degree as before, 
and the spirochsetes could not be demonstrated in the circulating 
blood by microscope. 

This is the degree of immunity, as is known in syphilis and 
yaws, where inoculation of animals that have had the disease 
for some time produces no local or generalized clinical mani¬ 
festations. Theso findings of absence of lesion, absence of fever, 
absence of the parasites in the blood, and absence of acute death 
in experimental rat-bite fever can be considered as the highest 
degree of immunity that the infection itself may produce. 

These findings, however, as in treponematoses, do not indi¬ 
cate that the parasites in the infected body have been destroyed. 
When immune animals were sacrificed and the internal organs, 
such as the spleen and lymph glands, were inoculated into nor¬ 
mal susceptible animals a typical rat-bite infection developed, 
proving that the tissues in question still harbored virulent Sjn- 
rochmta morsus muris, even though in such small numbers that 
they could not be discovered by thorough microscopic examina¬ 
tion. 

In some of our animals the procedure of reinfection was 
continued for a considerable number of months, yet the findings 
in these animals were the same as in those that showed absence 
of clinical symptoms in the early stage of the experiment; that 
is, absence of parasites in the circulating blood as demonstrated 
by microscope. This indicates that a condition similar to that 
in syphilis and yaws exists in rat-bite fever. Once the body 
tissues of the experimental animals reached the stage of tissue 
nonreaetivity, the immunity could not be forced higher by fur¬ 
ther reinfections performed in the stage of tissue nonreactivity. 
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CONCLUSIONS 

The immunity in experimental rat-bite fever is analogous to 
that in treponematoses. It manifests itself by the absence of 
certain symptoms, as follows: 

1. Change of the incubation period. 

v 2. Change in degree or character of the local leaton that develops at 
the place of intradermal inoculation. 

8. Absence of subsequent lesions surrounding the primary lesion. 

4. Change in the degree of fever from a slight decrease to an absence 

of fever. 

6. Total absence, even though temporary, of the parasites in the cir¬ 
culating blood. 

5. Absence of acute death. 

EXPERIMENTS CONCERNING INTRAUTERINE TRANSMISSION OP 
INFECTION AND IMMUNITY IN RAT-BITE FEVER 

In its pathogenicity the disease known as rat-bite fever re¬ 
sembles treponematoses. The initial lesion, the subsequent skin 
lesions, the repeated relapses of lesions, and the positive sero¬ 
logic findings are manifestations that rat-bite fever has in 
common with syphilis and yaws. The question of intrauterine 
transmission of the infection is, therefore, of interest, in as 
much as the solution of this question, jointly with other ex¬ 
periments and observations, may lead to better understanding 
of the disease. 

White mice were selected for these experiments for the reason 
that they exhibit a chronic infection and the mortality among 
them due to rat-bite fever is much lighter than among guinea 
pigs, rabbits, and monkeys. Monkeys, furthermore, rarely bear 
young in captivity. , 

Four litters of young white mice from three infected mothers 
were used. One of the mothers delivered young three days 
after the inoculation, the second one three weeks, and the 
third one five and ten weeks, respectively, after the inoculation. 
The two last-mentioned mothers presented in their blood de¬ 
monstrable spirochetes at the time of delivery. Some of the 
young white mice were inoculated with rat-bite fever some rime 
after birth, while the rest of them were not inoculated. The 
young were allowed to stay together, each litter with its mother. 
The blood of the young was examined every other day, before 
and after the inoculation for a period of thirty-one days; the 
blood of three of them, for a period of ninety-three days. 
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None of fhe young white mice, born of mothers infected with 
rot-bite fever, showed any evidence of either infection or im¬ 
munity that might have been transmitted during intrauterine 
life. The relatively prolonged incubation period of the subse¬ 
quent artificial inoculation among the young mice in question, 
as compared with that observed in normal controls, may tempt 
one to suspect that some degree of immunity may have been 
transmitted in utero, but the offspring of Ms-28 likewise showed 
prolonged incubation. It was born three days after the inocu¬ 
lation of its mother, hardly sufficient time for immunity to 
develop. 

An additional experiment was performed with pregnant 
guinea pigs. Three guinea pigs in an advanced stage of preg¬ 
nancy were inoculated with 0.0S cubic centimeter of guinea 
pig’s blood containing numerous spirochsetes. The inoculation 
was performed intradermally. The course of the infection was 
regular. However, all of the three pregnant guinea pigs mis¬ 
carried. While in M-78 spirochsetes were found in the blood 
of the mother two days before miscarriage, in M-79 spirochsetes 
were not found until four days after miscarriage, and in M-80 
they were found in unusually large numbers the day of mis¬ 
carriage. In the first two guinea pigs, miscarriage preceded 
by two or three days the highest peak of the temperature 
curve, and in the third one the miscarriage was coincident 
with the finding of unusually large numbers of spirochsetes in 
the blood. The foetuses of M-79 were examined for spirochsetes 
but none was found. 

In this second experiment concerning intrauterine transmis¬ 
sion of rat-bite fever, the evidence is again negative. It must 
be considered that in this experiment the infection was in its 
acute stage and set in already pregnant animals. The abortion 
was undoubtedly due to the high fever in these cases. In the. 
experiment on mice, the infection was in its chronic, so to speak 
latent, stage when the pregnancy occurred. It terminated nor¬ 
mally, fully developed living young mice having been born in 
due time. This difference in the arrangement of the two ex¬ 
periments may account for the difference in the course of the 
pregnancy. 

In the available literature we found a report that bears on 
this question by Salimbeni, Kermorgant, and Garcia. These au¬ 
thors* claim that guinea pigs born of parents infected with 
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the spirochsete of rat-bite fever may become infected at birth. 
Our experiments with white mice supply no evidence of intra¬ 
uterine transmission of either infection with rat-bite fever or 
immunity. Much might depend on the habit of the particular 
kind of animal, and the transmission of the disease appears 
to be more likely during the birth or shortly after than during 
the intrauterine life. (See transmission by contact.) 

EXPERIMENTS CONCERNING TRANSMISSION OP RAT-BITE FEVER 

AMONG LABORATORY ANIMALS BY MEANS OF CONTACT AND BITE 

DIRECT CONTACT 

Two normal young guinea pigs were placed in the same cage 
with three other young guinea pigs. The latter-mentioned ani¬ 
mals had received inoculation with rat-bite fever and in due 
time showed symptoms and manifestations of infection in the 
form of local lesions, fever, alopecia, loss of weight, and pres¬ 
ence of spirochsetes in the local lesion and blood. The two normal 
guinea pigs remained in direct contact with the three success¬ 
fully infected ones for seventy-three days. Their temperature 
remained normal and spirochsetes were not found in their 
blood. They showed neither skin lesion nor loss of weight 
during all this time. The five guinea pigs concerned in this 
experiment were young animals weighing 850 grams at the 
beginning of the experiment. Being young, they did not fight 
each other. 

SUCCESSFUL TRANSMISSION OF RAT-BITE FEVER AMONG GUINEA PIGS BY BITE 

A large male guinea pig, weighing 750 grams and infected 
with rat-bite fever, was placed in a cage with two normal male 
guinea pigs. In the fight that ensued, the large infected male 
guinea pig was observed repeatedly biting the normal guinea 
pigs. After due incubation, both of the bitten guinea pigs 
showed typical lesions, mostly on the back of the body at the 
places of bite. They both ultimately died, and spirochsetes were 
found in the blood of one of them during life. 

These two observations showed that transmission of rat-bite 
fever among animals (rodents) is not likely to take place by 
direct contact but that the disease is readily transmitted by 
bite. The animals concerned in this experiment harbored no 
bloodsucking insects. 
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THE DISTRIBUTION OF HUMAN CASES OF RAT-BITS! FEVER IN MANILA 
(1981—1982) AS COMPARED WITH THE DISTRIBUTION OF HU¬ 
MAN PLAGUE CASES IN THE SAME CITY IN 1912-1914. 

INTRODUCTION 

Having been the sole officer to examine personally, by labora¬ 
tory methods, all of the suspected cases of bubonic plague among 
rats and humans during the last outbreak in Manila (1912- 
1914), the writer (Schbbl) projected more recently and carried 
out, with the aid of collaborators, investigations concerning rat- 
bite fever in the City of Manila, Philippine Islands. Tracing 
the human cases of rat-bite fever in Manila in 19S1-1932, as 
to their distribution throughout the city districts, personal ob¬ 
servations on bubonic plague of twenty years ago emerged from 
the writer’s memory. A striking resemblance of the distri¬ 
bution picture of rat-bite fever in Manila with that of human 
plague, in the same city, became clearly apparent. The last 
outbreak of plague in Manila having been placed on record in all 
its details,* it was not difficult to draw a comparison of the two 
outbreaks, separated though they were by a span of twenty 
years, by the writer who remained continuously throughout that 
time in the same official capacity. The analysis and interpre¬ 
tation of the outbreaks with practical conclusions are presented 
in this communication. 

In rat-bite fever we are dealing with an infectious disease of 
rats that shows a very low mortality and is transmitted from 
rat to rat and from rat to man directly. Clinical history of 
patients and experimental evidence support the claim that the 
disease is transmitted exclusively by a bite. 10 It is, therefore, a 
wound infection. The character of the wound and the clinical 
appearance of the primary lesion, which always develops at 
the site of the bite, are prims facie evidence of the occurrence; 
and the bite by a rat, being rather severe and painful, is an 
event which, in the daily life of any person, no matter how low 
his intelligence and acuteness of observation may be, cannot 
remain unnoticed by the patient himself or his relatives. The 

’Jackson, T. W„ Plague, etc., with bacteriological observations by Otto 
Schdbl. Press of J. B. Lippincott Company. Copyright, 1916; 192 pp., 
10 illus. 

"The possibility of rat-bite fever being transmitted by fleas is being 
investigated by Lieut Surgeon S. Arima. 
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history given by the patient as to the place, time, and the donor 
of the infection is unerringly reliable. The clinical course and 
manifestations of the disease in man cannot be confused with 
any other known disease, and the demonstration of the causa¬ 
tive agent by direct or indirect laboratory methods offers no 
great difficulty. 

The epidemic as well as endemic of this disease is maintained 
continuously by rats. In man the disease, when properly treated, 
has no mortality. Human cases of rat-bite fever are sporadic, 
and the incidence is incomparably lower than that in plague. 

Consequently, no radical and extensive control measures are 
necessary and the course of the epidemic as well as of the 
endemic among the rats, as indicated by the occurrence of human 
cases, may be allowed to run undisturbed by measures that are 
necessary for the control of an outbreak of bubonic plague. In 
other words, the condition prevalent in rat-bite fever is favor¬ 
able for the study of outbreaks, epidemics, and endemics, of rat- 
borne human diseases in a particular community. 

In bubonic plague, on the other hand, we are dealing with an 
infectious disease of rats (and other rodents) that shows a high 
mortality and is transmitted from rodent to rodent and from 
rodent to man indirectly by means of fleas, which may remain 
infectious for a considerable period of time after all infected 
rats in a given focus have been killed, either by rat-control 
measures or by death due to the disease itself. In addition to 
the variable factors in the spreading of rat-bite infection among 
rats, the variable factor of fleas enters into the spread and main¬ 
tenance of plague infestation. In patients the place and the 
time when they acquired the disease cannot be ascertained from 
the history of the patient or from clinical findings. Thus, a 
search for plague-infected rats becomes necessary in places 
visited or occupied by the patient in the immediate past. This 
laborious and costly procedure of establishing the focus of 
plague infection in a community is rendered more difficult by the 
fact that due to the indirect transmission the plague epidemic 
among rats precedes that among humans; by the time the first 
case of human plague is found rats dead of plague may have 
been removed by street cleaners, by occupants of the premises, 
and by scavengers; therefore, no rats are found or, if found, 
they are beyond recognition as plague infected. 
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From thin general discussion it should be clear that the study 
of the epidemiology of rat-bite fever in a port like Manila, which 
is constantly exposed to the introduction of bubonic plague from 
surrounding ports, the knowledge of rat-bite fever distribution 
should be of value as a guide for rat-control measures, provided 
that a close correlation exists in the epidemiology of these two 
rat-borne diseases. The importance of such study will be quite 
apparent with regard to Manila when it is considered that in 
the districts of the city that will be discussed later, and which 
from the standpoint of plague introduction represent the vul¬ 
nerable spots of the city, no permanent improvement of the sit¬ 
uation has been made in the last twenty years and no indication 
is seen that such improvement will be accomplished in the future. 
As in the past, the plague-control agencies will content them¬ 
selves with emergency measures; that is, trapping and poison¬ 
ing of rats and destruction of fleas in plague-infected districts 
when bubonic plague visits Manila, sooner or later, in the future. 
In the meantime, in the off season, rats are trapped as a pre¬ 
ventive measure with the view of locating plague among rats; 
this has gone on at the rate of one hundred to two hundred rats 
a day for the last twenty years, to the intimate knowledge of the 
writer. 

The distribution of the two rat-borne diseases in question may 
be presented by discussing the occurrence of human cases by 
districts. The introduction of the infection among rats may be 
well visualized if one acquaints the reader with the topography 
of the City of Manila where the shore life and the movements of 
the ship population and of the cargo take place. The commoq 
ship rat (Mm norvegicus ) follows man.* It is a city dweller and 
follows the transient human population. Spurred by the same 
motives as his human shipmate, when ashore, the ship rat visits 
and inhabits places where food is easily obtainable; the rat may 
have landed by going overboard or may have been landed with 
freight. 

The wandering rats follow man on shipboard throughout all 
ports of the world. Ashore, in a port like Manila, they follow 
the routes of the ship’s crew and the cargo. They are more 
likely to be left behind than their human shipmates and become 
permanent inhabitants of the port city where they deserted their 
ship. 
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The discussion regarding the distribution of the two diseases 
concerned necessitates a brief description of the City of M a nil a. 

The City of Manila is located on Manila Bay and is divided 
into a northern and a southern section by Pasig River, which 
flows out of a lake located 25 kilometers south of Manila. The 
river within the City of Manila is spanned by three bridges de¬ 
signed for general traffic and one suspension bridge for pedes¬ 
trians. The last of the four bridges, up the river, rests on a 
small island within the river, while the others are shore-to-shore 
bridges. 

Throughout the city, but particularly in the section on the 
right river shore, are many canals, so-called “esteros,” which 
communicate with each other and connect the bay with the river 
or the lower and the upper stream of the river. These canals 
serve as highways for transportation by means of which small 
row boats and lighters bring produce to the markets that are 
located on their banks. Some serve as highways for the distri¬ 
bution of ships’ cargoes. This means of freight transportation 
is gradually giving way to motor-truck and other kinds of over¬ 
land transportation. From the point of view of our discussion 
these canals represent a certain type of barrier and, like the 
river, determine, to some extent, the movements of the rat pop¬ 
ulation; therefore, the spread of rat-borne diseases in Manila. 
Bridges, shallow places, and uncovered lighters make convenient 
crossings for rats. 

Large ocean-going steamers come alongside the piers that arc 
located in the southern section of the city; their lines are well 
protected by rat guards. Interisland steamers and craft of 
various sizes enter the river and tie up along either shore as far 
up the river as the bridges allow. Small barges and lighters go 
up the river beyond the first bridge and enter some of the canals. 
Consequently, from the epidemiologic standpoint the Manila 
water front includes, not only the bay shore but also the river 
front on both sides as far up stream as the first or perhaps the 
second bridge. The esteros represent extensions of the water 
front. Small craft tie up between larger vessels, touching each 
other or tieing to the sides of larger ships at times, so that rats 
can easily pass from ship to shore or from shore to ship. 

The San Nicolas-Tondo district adjacent to the bay shore and 
to the northern river shore is easily the most-crowded section of 
the city with respect to human population. Quiapo and Santa 
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Cruz districts are about as thickly populated; however, the 
latter contain large empty squares and wide streets, which San 
Nicolas and Tondo districts lack. The largest number of store¬ 
houses (“go downs” or “bodegas,”) are in San Nicolas and ad¬ 
jacent districts. The south shore of Pasig River, on the bay 
shore, is occupied by modern buildings, modern storehouses, and 
the Custom House, all located along the piers; while the store¬ 
houses in San Nicolas and Binondo districts are old buildings, 
mostly built in Spanish times. Separated from the piers area 
by wide playgrounds is the old Walled City, which represents 
from our point of discussion a city within a city- It has changed 
very little within the last two hundred years (see Plates 1 to 3). 
It is surrounded by playgrounds; that is, wide open spaces and 
parks where the old defensive moats used to be. The moats 
have been filled since the American occupation, planted with 
lawns, and gradually changed into playgrounds, parks, and the 
so-called “Botanical Gardens.” Thus, this section of the city is 
bounded on three sides by playgrounds and parks—that is, wide 
open spaces—and on the northern side by the river. The old 
battlements, bastions, and fort walls are still preserved. No mo¬ 
dern construction has taken place within the Walled City for 
many years. Immediately within the walls are large buildingB 
occupied by Government offices, monasteries, colleges, and simi¬ 
lar institutions—that is to say, buildings that are scarcely in¬ 
habited by a permanent population, and very few people remain 
in these buildings during the night. The heart of the Walled 
City is residential; the main blocks in the center contain 
restaurants and food-handlers’ shops and represent the most, 
crowded section of the Walled City. They are the blocks sur¬ 
rounded by the four streets Anda, Cabildo, Potenciana, and So¬ 
lans. There is no public market in this section of the town. 
One would hardly wish for a more-suitable spot than Intramu- 
ros in Manila to serve as a field for epidemiologic observations of 
this sort. 

Foreign vessels arrive in Manila at the piers, which are located 
on the reclaimed land, the so-called “Port Area,” on the bay 
shore in a southern direction from the mouth of the rivdr. The 
buildings in this district are modern, as rat proof as possible, 
and offer little inducement for the immigrant rat to linger about. 
No case of human rat-bite fever was reported in 1931 from this 
area; which, though crowded with people during the daytime. 
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harbors little permanent population. Likewise, in 1912-1918 no 
human ease of plague was found in this area. However, nu¬ 
merous dead rats were found and thrown into the bay by the 
guards of storehouses, and a cat kept in a storehouse as a rat- 
control measure was found sick and died of plague. 

Adjacent to the Port Area and separated from it by a stretch 
of playgrounds, lies old Manila, Intramuros, the Walled City. 
As mentioned in the description of this district, the heart of the 
Walled City is the place where the ship’s crew and the ship 
rat obtain food and refreshment. The four blocks of houses 
bounded by Cabildo, Potenciana, Solana, and Anda Streets, 
abound with small restaurants, refreshment places, bars, hotels, 
and ice-cream parlors. Real and Magallanes Streets intersect 
in these four blocks. Besides the food-handling establishments 
of various sizes, habitations both downstairs and upstairs are 
intermingled with crowded lodging places in these two-story 
houses. 

Three human cases of rat-bite fever have been reported from 
these blocks. One contracted rat-bite fever in Anda Street, an¬ 
other in Solana Street, and the third in Cabildo Street 

The Walled City was visited by plague during the last two 
outbreaks in the City of Manila (1912-1914 and seven years pre¬ 
viously). It was the only district of the city located Bouth of 
the river where human plague has been contracted. The cases 
were few and easily traceable. During the 1912-1914 outbreaks, 
plague-infected rats were trapped in this locality; that is, in Ca¬ 
bildo and Anda Streets. The coincidence of rat-bite fever and 
plague, both in humans, is most remarkable in this district of 
the city due to its general unchangeable geographic condition. 

Across the river and north of its mouth is San Nicolas district. 
The river front, from the lighthouse, which marks the mouth 
of the river, almost to the first bridge, is lined with all types of 
storehouses that harbor offices on the upper floors. Small res¬ 
taurants, food-handlers’ establishments, and bars line this river 
front within a few feet of the actual embankment. 

From the river front this district spreads northerly into Tondo 
district and in the eastern direction into Binondo. San Ni¬ 
colas district represents a triangle bounded by the river shore 
on one side; by a canal, Estero de Binondo, on the eastern side; 
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and by seashore and Azcarraga, a wide street, on the western 
aide. The point of the triangle on Azcarraga reaches Tutuban 
Station, the main terminal of the Manila Railroad Company. On 
the eastern side of the Estero de Binondo lies Binondo district 
It is bounded by the river shore, on the southern side by the 
Estero de la Reina, on the eastern by Azcarraga Street. The 
north side of Binondo is less inhabited than the southern. The 
greatest population is along Dasmarinas Street as far as the 
Binondo church and southerly as far as the Escolta, the main 
business street of Manila. To the north from these two districts 
of San Nicolas and Binondo lies Tondo district and the heart of 
it is Tutuban Station. These three districts might as well be 
considered as one from the viewpoint of epidemiology of rat- 
borne diseases. On two fronts they are bounded by water; 
namely, the bay and the river. 

Four cases of human rat-bite fever were registered in these 
three districts, in places rather widely separated from each other. 

During the last outbreak of plague 1912-1914 the greatest num¬ 
ber of human-plague cases came from these districts. Also the 
largest number of plague rats was found there. Due to the 
crowded population and to the uninterrupted continuity of 
houses, it was at times difficult to group the cases of plague into 
definite foci. One point stands out, however, as significant. 
That is, the railroad storehouses at Tutuban Station, where fif¬ 
teen cases of human plague among laborers were found within 
a few days. Here again the agreement between the distribu¬ 
tion of rat-bite fever and plague is apparent A case of rat- 
bite fever was contracted by a person living in Dagupan Street, 
which is the street facing the whole length of the railroad station 
on the western side. 

Quiapo district a comparatively small section, and the south¬ 
ern part of Santa Cruz, which is the district lying between 
Quiapo and Binondo, can be considered from an epidemiological 
standpoint as one. They are bounded westerly by the Estero 
de la Reina, southerly by the river front, easterly by the Estero 
de San Miguel, and towards the north the line is formed by 
the wide street Azcarraga, which runs in front of Bilibid Prison. 
This is the heart of commercial Manila. Two bridges for gen¬ 
eral traffic and one bridge for pedestrians connect the two shores 
of Pasig River within these epidemiologic districts. A large 
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market located on the riverside in Qoiapo is known as the “Quin¬ 
ta Market.” The streets leading from this market, Villalobos 
and Ocampo particularly, were (in 1912-1914) foci of human and 
rat plague. One case of rat-bite fever was noted in this neigh¬ 
borhood. 

The last district in which rat-bite fever was found is Paco. 
It lies on the southern shore of Pasig River and is outlined 
on the northern part by the river itself. Starting at Ayala 
Bridge the boundary line runs along Ayala Boulevard up to Con¬ 
cepcion Street. It follows this street until it reaches Isaac Pe- 
ral Street. The line follows San Marcelino Street from Paco 
Cemetery along General Luna Street to Paco Bridge. From 
there, it follows southerly the Estero de Paco to the union of this 
canal with the one called “Tripa de Gallina,” as far as Tejeron 
Street, from which point it follows northerly the Estero de Pan- 
dacan. No case of plague was found in this district. Rat- 
bite fever, however, must have been endemic in this district for 
many years, because the clinical report of a case of rat-bite fever 
by Jos6 Montes in 1928 gives the information that the patient 
resided in Paco district. One case of rat-bite fever was detected 
in Paco near the market in 1981. 

On the outskirts of this district and on the southern shore of 
the river we find the residential district of Ermita, which con¬ 
tinues into Malate, Santa Ana, and Pandacan. Santa Ana and 
Malate districts continue uninterruptedly into the suburbs of Pa- 
say and Singalong. On the northern side the outskirts are a 
part of San Miguel, part of Sampaloc, Santa Mesa, and the most 
northern part of Tondo. No case of plague or rat-bite fever has 
ever been found in these residential districts of Manila. 

DISCUSSION 

Judging from the report of clinical cases of rat-bite fever by 
Manuel Guerrero in 1917, Jos6 Montes in 1928, and Ana Vazquez- 
Colet in 1981, we can safely state that rat-bite fever has been 
endemic in Manila for more than twenty years and the date of its 
introduction into Manila is beyond the interest of the present In¬ 
vestigation. The Philippine Islands is one of the two countries, 
bordering on the Pacific Ocean, where plague is not endemic. 
The second country being Japan, it is significant that both coun¬ 
tries are archipelagoes. This may be interpreted as the result 
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of efficient ship-quarantine service, particularly in view of the 
fact that, as in Japan, in the Philippine Islands plague has been 
introduced in one or another port, from time to time; so that 
it is reasonable to conclude that bubonic plague knocks at the 
gates of the Philippines more frequently than is generally sus¬ 
pected, but it rarely gets by the plague-preventive measures im¬ 
posed on ships by the quarantine. Introduced as an outbreak in 
a port of the Philippines from time to time, it has never become 
endemic, the reason for which may be speculated upon but has 
not been clearly demonstrated. 

Bearing both rat-bite fever outbreaks and bubonic-plague out¬ 
breaks in mind, we can define in the City of Manila a danger 
area. This danger area starts north on the bay shore with the 
wide Estero de Vitas and follows this canal as far as Tondo 
Market. From there eastward, it follows Tayuman Street in¬ 
cluding the railroad terminal and San Lazaro Hospital as far 
as San Lazaro Race Course. From this point the border line 
runs southward as far as Bilibid Prison, following Andalucia 
Street as far as Azcarraga Street. It follows Ascarraga to the 
point where this street crosses the Estero de San Miguel. It 
follows this canal in a southerly direction to the point where the 
estero turns westward. That is the point where Acasia Street 
crosses rectangularly General Solano Street, which is the con¬ 
tinuation of Echague Street, and where it touches the river shore. 
Crossing the river, on the opposite side, the line begins on the 
river shore at the foot of and following Cristobal Street to its 
crossing of Isaac Peral Street and from Canonigo Street, Paco, 
the line follows southerly along Paz Street to the point where 
this street reaches the Estero de Paco. From that point the line 
commences at the Estero de Paco, follows Tennessee Street, turns 
at the crossing of Kansas northerly to General Luna Street. It 
follows General Luna as far as Burgos Street. It turns along 
this street westerly to Katigbak Drive and to the bay shore. 

One glimpse at the map will show that the danger zone on the 
right, the northern shore, of the river is far larger in extent and 
includes the most densely populated districts of the City of Ma¬ 
nila; consequently, it is the most-difficult part of Manila with 
regard to plague-suppression control. The danger area on the 
southern shore of Pasig River is smaller in extent. It consists of 
three sections, separated from each other, unlike the zone on the 
northern shore. We can see that the districts of Ermita, Ma- 
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late, Santa Ana, Pandacan, Santa Mesa, and the northeastern 
sections of Sampaloc and Tondo are outside the relative dan¬ 
ger zone. Within this entire danger area, as outlined, there are 
particular danger foci where both rat-bite fever and plague 
have been found in humans or rats. They are, first, the water 
front bounded by Pasig River, by the bay shore, separated from 
Intramuros and other districts by wide open playgrounds. Sec¬ 
ond in importance is the entire San Nicolas district Third is 
the portion of Intramuros bounded by Anda, Solana, Potenciana, 
and Cabildo Streets. It would be well to consider these districts 
as the first danger zone. This area is cuneiform due to the ex¬ 
tension of the water front within the city along the river shores. 
Adjacent to the San Nicolas district, and as a second danger 
zone, is the Manila Railroad focus bounded by Azcarraga, An¬ 
tonio Rivera, Juan Luna, and Fajardo Streets. The part of 
Binondo district that is bounded by the river, the Estero de 
Binondo, the Estero de la Reina as far north as Ongpin Street, 
and the Quiapo district, adjacent to the Estero de la Reina, 
bounded by the river front, the Estero de San Miguel following 
its northern branch as far as Carriedo Street including Plaza 
Miranda, are districts that may well be considered the second 
danger zone. The northern part of Tondo, as far as Tayuman 
Street, on the northern shore, and Paco district, starting with 
Paco Market as a center, may be well considered the third danger 
zone. 

The findings made in the study of the distribution of rat-bite 
fever in Manila do not indicate the succession of the invasion 
by this disease of Manila districts. The disease evidently has 
become endemic in Manila. Plague is introduced into Manila 
from outside ports. However, the distribution of rat-bite fever 
shows that besides the districts visited usually by sporadic out¬ 
breaks of plague in Manila others may be successively invaded. 
Paco district, for instance, has never been known to be invaded 
by plague, yet cases of rat-bite fever were found there. This 
observation seems to be a hint that should rat plague spread 
again in Manila, it would undoubtedly follow the same routes 
as rat-bite fever did and Paco district in the neighborhood 
of the market is more likely to be invaded next to the usual 
foci of plague. Plague may spread farther on the southern 
shore of Pasig River from Paco district rather than from In¬ 
tramuros or from the Port Area. 
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HKCOMMENDATION 

The main object of securing samples of rats in a city that is 
either infested or threatened with bubonic plague is to locate the 
foci of plague infection among rats. Thus further suppression 
measures, such as destruction of fleas and protection of inhab¬ 
itants, can be intensified and concentrated in places where the 
greatest danger lies. The particular spots designated in our dis¬ 
cussion as foci of greatest danger represent the points in the 
City of Manila where the contact between the human and the 
rat population is most intimate. They are places where rat- 
borne diseases have occurred repeatedly. It seems to be a mat¬ 
ter of logical deduction to expect that trapping and poisoning 
of rats at these points, throughout the city, must lead to early 
detection of rat-plague infestation. It would seem, therefore, 
both rational and advantageous as well as economical to concen¬ 
trate trapping of rats in the places of greatest danger; that is 
to say, in Manila, the Port Area, the Solana-Cabildo-Potenciana- 
Anda blocks, and the San Nicolas district, particularly along San? 
to Cristo, San Fernando, and Del Pan Streets, the surroundings 
of Tutuban Station and Quiapo and Paco Markets, The reduc¬ 
tion of the rat population in these particular places would have 
as a consequence immigration of rats from the surrounding 
vicinity of these particular foci where food for rats abounds. 
Thus, with less financial outlay the greatest efficiency in locating 
the plague rats can be achieved. This holds particularly true 
during the offseason. In case that plague rats were found in 
the designated places, the rat-suppression measures could be ex¬ 
tended from these foci fanlike through the vicinity. This seems' 
to be a more-rational and less-expensive procedure than the plan 
that was used in the last plague epidemic in 1912-1914. Circles 
were drawn, then, through the City of Manila and trapping 
began on the periphery of the largest circle. From this outer 
circle the rat-destruction measures followed the radius up to 
a point where plague was detected among rats and the trapping 
was then extended sidewards from the intersection of the radius 
and the nearest circle. It was a very extensive and costly 
measure and, no previous information being available to the au¬ 
thorities, was the only one to follow. It brought forth informa¬ 
tion which, strengthened by the study of the rat-bite fever in 
recent times, should serve to develop a plan that would yield the 
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desired information more rapidly at far less expense to the Gov¬ 
ernment. 

As a matter of fact, the original plan of trapping rats along the 
circles and radii had to be abandoned when human plague 
broke out in various points in the city. The rat-control meas¬ 
ures had to be concentrated at the places where human cases of 
plague occurred. At that time the trapping, performed in the 
vicinity of the foci of human plague, yielded little information 
as to rat infestation, for the obvious reason that previous to the 
occurrence of human cases the greatest bulk of the rats have suc¬ 
cumbed to the plague epidemic and plague-infected rats were 
rarely found in the houses and dwellings of plague patients. The 
human cases, being a consequence of rat plague with a high rate 
of mortality among rats, naturally occurred weeks after the rat 
epidemic. The infected fleas left the dead rats and not being able 
to encounter their natural prey, since all the rats had died or 
had been killed, pressed by hunger attacked humans. The sec¬ 
ond phase of the rat control in 1912-1914 was far behind the 
possibility of finding plague-infected rats. The plan suggested 
by our investigation would undoubtedly detect plague rats sooner 
due to the fact that the places in which to locate the plague rats 
became known and the entire force of antiplague control could 
be concentrated in smaller areas under this plan rather than 
scattered over a large area in the entire city as was done under 
the plan of 1912-1914. 

SUMMARY 

A comparison is presented between the distribution of human 
plague and rat plague in the City of Manila in 1912-1914 on the 
one hand and the distribution of human cases of rat-bite fever 
in Manila in 1931-1932 on the other hand. A complete agree¬ 
ment as to the districts affected by plague and those affected by 
human rat-bite fever is pointed out by discussion of personal 
observations made by the senior author during the outbreaks 
of the two rat-borne diseases that occurred twenty years apart. 
A tentative prediction of the progress of rat plague in Manila is 
outlined and a plan of attack against rat plague is proposed +■>»»* 
is based on the reoccurrence of the two rat-borne diseases in 
the same localities in the city. The usefulness of the study of 
the distribution of rat-bite fever in a city free from plague, but 
constantly threatened by invasion from neighboring ports, is 
emphasized. 
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| <* 

80 | 

X-7-81 
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RB-82_..... 
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37 | 

* i 
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RB85..i 
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1 j 

24 j 

X 7-81 
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37 i 

80 ’ 
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RB-88 __.. 
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20 81 j 

« ! 

X-8-81 

X-80-81 j 

RB-80 

; 260 

1 

J 29-31 | 

1 24 ! 
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1 24 j 
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i 820 
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1 ! 

X-7-81 

t 

None. j 
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Tabus 2. _ Rooulto of search for Spirochmta morouo murjm in the blood of 

inoculated Philippine monkeys. 


„ . Blood withdrawn. d«y» oftor Rodploat Splrorfai 

DcdsDoUcn ol monkoy. tnoeuUtlon. animal. (oued 




Days. 



BVJt 



Ms-19. 

No. 



Ms-10. 

Yes, 

PK..9n 


M-100. 


Dk K • 

14... 

Ms-12. 

No> 

RW-11. 


14. 

Mt-13. 

Yea. 

Rb~l... 


17..... 

Ms-7. 

Yes. 



17.. 

M-00. 

No. 

.. 

OK ID. 

28.. 

M-72. 

No. 

Rb~10. 


24... 

M 46. 

Ysa* 

Rb~16 . 


29. ... 

Ms-45. 

No. 

Rb-I2... 


30. 

Ma-44.. 

No. 



69...- 

Ms-16.. 

Yes. 

-- j sr —. 

Uk-T. 11 

69 after first infect km... 

M-15.. 

Yes. 

Do... 


13 after super infection.. 



Rb-Syp-25-.- 


86 after first infection. 

M-13. 

No. 

Do.. 


11 after superin faction... 



Do_ 


143 after first infection. 

M-44. 

No. 

Do. 


68 after superinfection...... 



Rb-Syp-26-. 


219 after first infection. 

M-71.. 

No. 

i Do . 


144 after first superinfaction_ 



Dou. 


67 after second superinfection..... 



Rb~3. 


88. 

M-14. 

No. 

Rb-8 *. 


116... 

M-101. 

No. 

Rb-7. 


127... 

M-HM. 


• Blood taken at autopsy. * Died 1 

he fourth day* 


Table 3.— Results of preventive chemotherapy in experimental 



rat-bite fever . 



[4*. Infection developed; —, infection did not develop,] 


Designation of guinea pig. 

.... 

Drug. Dose. Result. 

Controls. 

M-133.. 

StibenyL. 0.03 g.. 

. + 

+ 

M-184 . 




+ 

M- 186 . 



_ 4* 

4. 

M*74. 



. 4* 

+ 

M-186... 

Antimosan...j % rm . 


+ 

M-137. 

. 


. + 

4* 

M-188.. 

Qhinlne-iodo-biamuthate_ 0.086 g . + ; 

4* 

M-139. 

.... 


. + 

+ 

M~ 78. 

Stibosan. ..[0.008 g...1 -f | 

+ 

M-108. 

..... 



4* 

M-109.. 





M-no„. 

. 



< T 

4- 
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ILLUSTRATIONS 


Plate 1 

Map of the City of Manila, Luzon, Philippine Islands. 

Plate 2 

Map of the present-day Walled City, Manila. 

Plate 3 

Map of the Walled City, Manila, prepared in 1762, from "An account of 
reduction of Manila and Cavite by the British fleet and Army under 
the command of Rear Admiral Cornish and Brigadier General Draper, 
1762.” (Photograph by courtesy of Wallace Adams, of the Bureau 
of Science.) 

Plates 4 to 10 

Temperature curves and blood pictures in rat-bite fever; A, in a human case; 

5 to 10, in monkeys. 

Plate 4. Temperature curve and blood picture of R-B~(E. L.). 

6. Temperature curve and blood picture of R-B-8. 

6. Temperature curve and blood picture of R-B-9. 

7. Temperature curve and blood picture of R-B-10. 

8. Temperature curve and blood picture of R-B-ll. 

9. Temperature curve and blood picture of R-B-14. 

10. Temperature curve and blood picture of R-B-15. 

TEXT FIGURES 

Fig. 1. Outline of the City of Manila, indicating danger zone and foci of 
greatest danger with regard to rat-bite fever and plague. 

Figs. 2 to 18, Temperature curves showing the course of fever in rat- 
bite fever in single-infected, superinfected, treated, and 
reinfected guinea pigs. 
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SOLAR ULTRAVIOLET RADIOMETRY • 

III, COMPARATIVE VALUES FOR MANILA AND BAGUIO 
PHILIPPINE ISLANDS 

By Wm. D. Fleming 

Major, Medical Corps, United States Army; Member, United States Army 
Medical Department Research Board, Bureau of Science, Manila 

This article reports the solar energy in four spectral regions, 
290 to 310, 310 to 370, 370 to 400, and 400 to 460 millimicrons, 
and the total solar energy up to 1,400 millimicrons found at 
two localities in the Philippine Islands during adjacent months. 

The instruments and procedures used were those described 
in the second article of this series. (1) The values for Manila 
were obtained from October 31, 1931, to December 23, 1931, for 
the most part in December, 1931. Baguio values were obtained 
during January, 1932. 

Manila, Philippine Islands, lies on the east shore of Manila 
Bay on the wect coast of Luzon Island. The population is 
about 350,000. The majority of the streets are unpaved and 
the combination of horse-drawn and automobile traffic is pro¬ 
ductive of much dust in the dry weather. 

For the Manila observations, the instruments were placed on 
the roof of San Jose College in which the Philippine Weather 
Bureau is located. This lies 14° 35' north latitude and 120° 
59' east longitude. The roof is over the third story of the 
building and affords a clear view of all quarters of the sky. 

The months of November and December in Manila are includ¬ 
ed in the cool season. The mean temperature for November 
was 25.9° C. (78° F.), for December 24.9° C. (77° F.). 

Baguio, Philippine Islands, lies about 160 miles north of Mar- 
nila, in the Mountain Province. Camp John Hay, at which 
the observations were made, lies on the outskirts of the city 

* Submitted for publication August 11, 1932. 
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at an elevation of 4,800 feet above sea level and at 16° 24' north 
latitude and 120° 87' east longitude. There is very little traffic 
through the post and most of this is on paved roads. For the 
month of January, 1932, the temperature ranged during the day 
from 68® F. to 75° F. 

The instruments for the Baguio observations were placed 
on the roof of the west wing of the dormitory at Camp John 
Hay. This was one story above the ground. A clear view was 
had of all quarters, except on the west where a high ridge about 
one hundred yards away cut off the sun at about 4.80 in the 
afternoon. 

The means of values obtained throughout the periods reported 
are given in Tables 1 to 5. These tables give (a) morning sun 
values, (6) afternoon sun values, (c) values for the day as a 
whole; that is, values for air mass 1.3 for morning are grouped 
with values for afternoon air mass 1.3. Values are tabulated 
according to air mass rather than time of day and are given 
both in percentages of the total energy present between A 290 
and 1,400 millimicrons and in microwatts per square millimeter 
of surface. Under the heading “AD” is given the deviation of 
the mean for the value immediately above. This is shown to give 
some indication of how much variation there was in the light. 

Under the heading “Ratio 2?" is given the ratio of the values 

M 

obtained in Baguio to the corresponding finding in Manila. 

DISCUSSION 

The present study is limited to a comparison between the sun¬ 
light of the two places at as nearly the same time as possible; 
namely, adjacent months. No attempt will be made, therefore, 
to discuss variations of the light as a function of the time of 
year. The two periods fall roughly equally on either side of the 
winter solstice, and the weather was stable in both places. 

COMPARATIVE ENERGY VALUES 

Only a few published values for solar ultraviolet energy are 
available in the Philippines. Forsythe and Christison<2) have 
published calculated values for solar energy below A 810 milli¬ 
microns. Reduced to the units used in this work, microwatts 
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per square millimeter, they give the following for various air 
masses at Cleveland, Ohio: 

Air mass 1.0 1.07 1.6 2.87 

Microwatts per square millimeter 0.29 0.20 0.061 0.0041 

Coblentz, on the other hand, using a filter method somewhat 
similar to that of the present work, finds much higher values 
for this same region below A 310 millimicrons. For an air mass 
of 1.09 in Washington, D. C., in June, he(8) found 0.90 micro¬ 
watts per square millimeter. For the same place in November 
and December for air masses of about 2.4, his values are(4) 
from 0.08 to 0.22 microwatts per square millimeter; and in Feb¬ 
ruary, for air mass 1.75 he found 0.33 microwatts per square 
millimeter. At a higher altitude at Flagstaff, Arizona, 7,250 
feet elevation, in September, he found about 0.75 microwatts 
per square millimeter for air masses about 1.20. These values 
are of the same order of magnitude as those reported in the 
present work. 

As far as either the Washington figures of Coblentz or the 
Manila figures go, no evidence appears of an excessive amount 
of ultraviolet below 310 millimicrons in Manila. No closer 
comparison will be attempted at the present time. 

RELATIVE VALUES FOR MANILA AND BAGUIO 

g 

This relation is shown under the heading “Ratio M 

Tables 1 to 5. From this ratio in Tables 1, 2, and 3, it is ap¬ 
parent that the three ultraviolet components constituted a great- 
er portion of the total sunlight in Baguio than in Manila. This 
difference is especially marked in the extreme ultraviolet. 

In the case of the band on the limit of the visible A 400 to 
460 millimicrons. Table 4 shows that both places possessed 
about equal percentages. 

Table 5 shows that the total amount of energy was uniformly 
higher in Baguio. This has the effect of still further increasing 
B 

the ratio for the actual energy present in the three ultra¬ 
violet bands. The finding of a greater amount of sunlight 
energy in Baguio was, of course, to be expected on account of 
the elevation of the place. 
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Freer and Gibbs(6) reported a comparison of Manila and 
Baguio sunlight in 1912. They used the uranyl-oxalic acid 
method, which was discussed in the first paper of this series.(l) 
The reaction is activated most strongly by light of about X 
810 millimicrons, though it is affected by all of the solar 
ultraviolet. For the months of March, April, May, and June, 
1911, in Baguio they found a mean of 14.2 per cent of oxalic acid 
decomposed per hour, while in Manila a mean of 13.6 per hour 
was decomposed for the same months. This gives a ratio 

D 

^=1.06. Taking the mean of results in Manila from May, 

g 

1910, to July, 1911, as 12.6 per cent, the ^ ratio of 1.14 was 

obtained. The values in Baguio were probably decreased by the 
low figure for July due, presumably, to cloudy weather. Fur¬ 
ther, the values represent a wider spectral region than any one 
of the three ultraviolet regions reported in the present work, 
probably representing nearly the sum of all three regions. How¬ 
ever, after allowance is made for all these considerations, the 

ratio appears much lower than those now reported. 

VARIABILITY OP LIGHT 

Under the heading “AD” the tables give the deviation of the 
mean of the tabulated values. 

AD - a ;.i where a.d. = and 
vn n 

d = difference between individual value and the mean 
n — number of observations. 

Using this quantity AD as an indication of the variability 
of the light it is seen from the tables that the light in Manila 
was much more variable than in Baguio. This is particularly 
marked in the values for total energy. 

RATIO OF MORNING LIGHT TO AFTERNOON LIGHT 

There is a common belief in Manila that the morning light 
is much stronger than that of the afternoon, especially in its 
burning effects. Persons swimming or playing tennis or golf 
in the afternoon on week days without sunburn are apt to 
report sunburn after a Sunday morning exposure. To examine 
this the ratios of morning sun to afternoon sun have been 
compiled in Table 6. In this are given the means of the ratio 
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morning sun to afternoon sun obtained for all the different air 
masses studied. These means are grouped in three different 
ways, as follows: 

(а) The mean of values for all air masses 1.2 to 3. 

(б) The mean of values for air masses 1.2 to 1.5, inclusive. This 

included for Manila from about 9.S0 a. m. to 12 noon and 12 
noon to about 2 p. m., for Baguio from 10 a. m. to 12 noon 
and from 12 noon to about 2 p. m. 

(c) The mean of values for air masses 1.6 to 8, inclusive. This in¬ 
cluded morning hours before and afternoon hours after those 
of (6). 

Table 6.— Mean values of the ratio Morning sun to Afternoon sun. 


Air ] 

IdUllmimxis. Manila. 

IJ-3.0 I 1 .1-1.5 I l.*-*.* I 1,1-3 .6 i 1,1-1,5 I 1 . 4 - 3 * i 



Pst cent. 

Ptr ctnl. J 

Ptr cent. 

Microwatt*. 

Microwatt*. 

Microwatts. 

290-810... 

0.82 

0.94 I 

0.67 | 

1,01 

1.89 

0.82 

810-370.,.,. 

0.90 j 

0.94 

0.84 | 

0.95 

1.12 

0.72 

870-400_ 

1.12 

1.08 

1.22 

1.19 

1.08 

1,29 

400-480_ 

1.02 

1.07 

0.98 

0.97 

1.04 

0.00 

£90-1,400.. 




1.04 

1.08 

1.00 




Air 

■ 



Millimicrons. 



Bifuio. 




1,2-3.0 | 

1.2-1,5 1 

1.4-3.0 | 

1.3-3.0 

| 1.3-1.5 

I 1.4-3.0 


Per cent. 

Psr cent. 

Ptr ssnf. 

Microwatts. 

Microwatts. 

Microwatts. 

sso-aio.... 

0.92 

0.90 

0.94 

0.98 

0.92 

1.02 

810-870- 

1.04 

1.04 

1.08 

1.08 

1.07 

1.10 

870-400.... 

0.98 

1.00 

1.21 

1.02 

1.00 

1.04 

400-480_ 

1.02 

1.02 

1.01 

1.08 

1.04 

1.00 

190-1,400. _ 




1.04 

1.01 

1.08 


For the total energy <290 to 1400 millimicrons) at both 
Manila and Baguio, the differences between morning and after¬ 
noon sun are very small and insignificant. In the case of 
Baguio this same relation holds for all four of the spectral frac¬ 
tions investigated. 

In Manila, however, two instances of marked difference be¬ 
tween morning and afternoon light appear. For air mass 12 
to 1.5 (that is, from about 10 a. m. to noon and from noon to 
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about 2 p. m.) the morning light in actual energy present 
exceeds the afternoon light in the ratio of 1.39 for the band A 
290 to 310 millimicrons and in the ratio of 1.12 for the band 
A 310 to 870 millimicrons. Since the production of erythema 
is due largely to light of wavelength peaked narrowly about 
A 310 millimicrons, this should explain the more-marked burning 
effect of the morning sun. 

This apparent difference is probably enhanced by the hours 
of customary sun exposure as governed by living conditions in 
Manila. Recreation on Sunday morning is apt to be taken be¬ 
tween 10 o'clock and noon rather than earlier. On the other 
hand, afternoon sports usually occur after the siesta or office 
hours, after 3 o’clock, if not later. The popular impression, 
therefore, is due partly to the morning exposure being to sun¬ 
light through an air mass less than 1.5, while the afternoon 
exposure is to sun through an air mass exceeding 1.5. Never¬ 
theless, there does appear to be a greater amount of energy 
capable of causing erythema in the morning light 

The only explanation of this that can be offered at present 
is the greater opacity of the lower atmosphere in the afternoon 
due to traffic in the city beating up a dust cloud with possibly 
sufficient carbon monoxide from automobile engines to aid in 
a selective absorption. The dust settles during the night, and 
the carbon monoxide, if a factor, is dissipated. Morning traffic 
in Manila is fairly evenly diffused but rises to a sharp peak 
at 12 noon when cars running at high speed fill the streets 
with office workers going to lunch. 

Against this explanation must be cited the statements of seve¬ 
ral persons living on Corregidor Island, in the mouth of M ^niU 
Bay, 80 miles west of the City of Manila. These persons have 
observed the same greater burning power of the morning sun 
on Corregidor and even on small boats sailing short dist anc es 
west of Corregidor. This is certainly too far west of M«di. 
to be affected by any dust due to city traffic, although here 
again the possibility of the hours of morning exposure bein g 
at times of air mass less than 1.5 and afternoon exposure at 
times of air mass greater than 1.5 must be remembered. It is 
planned to make a series of observations on Corregidor to see 
if this difference appears in values obtained instrumentally. 

Earp,(fl) in comparing values obtained at Boulder, Colorado, 
with those obtained at Baltimore, Maryland, both by the zinc 
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sulphide method, says, “In Baltimore there is a tendency for 
higher readings in the afternoon. In Boulder the typical 
curve appears to be that for June 80th with a maximum about 
H a. m. and a plateau of high readings in the early after¬ 
noon.” The Baltimore values mentioned are apparently those 
obtained by Clark. (7) Neither Earp nor Clark discusses this 
feature further. 

SUMMARY 

1. No evidence of an excessive amount of ultraviolet light in 
Manila in December as compared with Washington, D. C., was 
found. 

2. The amount of energy in three spectral regions in the 
ultraviolet was much greater in Baguio than in Manila, Philip¬ 
pine Islands. Light in the visible violet region was about equal 
for the two places. The total energy present in the sunlight 
was greater in Baguio than in Manila. 

8. Greater variations were present in the sunlight in Manila 
than in Baguio. 

4. Some evidence was found that morning sunlight in Manila 
possessed greater erythema-producing energy than the afternoon 
sunlight. Dust raised by city traffic is discussed as an explana¬ 
tion of this. 
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ABSTRACT 

Solar energy values for three spectral regions in the ultra¬ 
violet and one region in the violet limit of visible light are re¬ 
ported from the Philippine Islands, for Manila, at sea level, and 
for Baguio, at 4,800 feet elevation. 



CHIRONOMIDiE FROM JAPAN (DIPTERA) 

I. CLUNIONINA3 1 

By Masaaki Tokunaga 

Assistant in Entomology, Kyoto Imperial University, Japan 
TWO PLATES 

The chironomid flies discussed in this paper are entirely from 
the seashores of Japan, where they were collected by Prof. Dr. 
Hachiro Yuasa, Prof. Dr. Teizo Esaki, and by myself. I am 
greatly indebted to Professor Yuasa for his kind directions which 
made this study possible. My deepest thanks are also extended 
to Professor Esaki for the privilege of retaining the types of 
rare forms described in the following pages. 

The subfamily Clunioninse contains, at present, seven genera; 
namely, Clunio Haliday, Eretmoptera Kellogg, Halirytus Eaton, 
Paraclunio Kieffer, Psammathiomyia Deby, Telmatogeton 
Schiner, and Thalassomym Schiner. Only two of these genera, 
Clunio and Telmatogeton, which are dealt with in this paper, 
are known from Japan, as far as I can ascertain, although it 
is more than probable that other genera will be found when more 
thorough collecting is undertaken. In the present report four 
marine chiromonid flies, two species and one variety of Clunio 
and one species of Telmatogeton, are discussed as new to science. 

From the ecological point of view, Telmatogeton is the most 
interesting. Some of the flies of this genus were found in 
torrents of the Hawaiian Islands, and the others were found on 
the coasts of oceans in various parts of the world, while all the 
other genera of the Clunioninse are truly marine in habitat. 
The Japanese flies of the genus Telmatogeton are also found 
right on the coast of the Pacific Ocean, but the curious fact is 
that flies of the same species found on the coast of the Japan 
Sea establish their colonies only on the inner side of the break- 
water at the estuary. The specimens collected at the latter 
locality were reared to th* imago stage from the larvse en- 

1 Contribution from the entomological laboratory, Kyoto Imperial Uni¬ 
versity, No. 28. 
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tirely in fresh water. This is an interesting fact that suggests 
the divergent habitats of this genus. Another interesting point 
is the morphological feature of the tarsal claws and their acces¬ 
sory structures. The ultimate tarsal joints of the two sexes 
of Telmatogeton are provided each with a pair of thin lamellsB 
in place of the pulvilli, and those of the male of Clunio each with 
a pair of claws which are provided with a large thin lamella 
on each ventral side. These modifications might have been 
derived from different original structures; those of Telmatogeton 
are probably homologous with the pulvilli and those of Clunio 
are probably identical with the hairs on the claw similar to those 
of Pontomyia discussed in my paper of 1932. 

A certain marine chironomid fly reported as a Paraclunio 
species in my previous papers on marine insects in 1930 and 
1932 is now determined as a new species of Telmatogeton, as 
will be described later. 

Abbreviations used in this paper are as follows: A.R. is the 
antennal ratio in length between the ultimate joint and the 
remaining joints of the flagellum and the pedicel taken together. 
fCu is the cubital fork of the wing vein between M 8+4 and Cu r 
Terminology of the wing venation used is that of the Com- 
stock-Needham-Tillyard system and that of the head, thorax, 
and hypopygium used is that of the MacGillivray system modi¬ 
fied by Tokunaga. 

Key to the genera of Clunioninje . 


1 . Wings normal, at least in the male.~.. 2 . 

Wings not normal, reduced in both sexes. 5. 

2. Squamie of the wings bare. Clunio H&liday. 

Squama of the wings fringed... 3. 

8 . Maxillary palpi segmented ... 4 . 

Maxillary palpi unsegmented. Paraclunio KicfTer. 

4. Maxillary palpi 2-segmented.. Telmatogeton Schiner. 

Maxillary palpi 4-segmented . Thalasaomyia Schiner, 

6 . Antenna 7-segmented. Paammathiomyia Deby. 

Antenna with less than seven segments. 6 . 

6 . Fifth tarsal segment trilobated at tip . Haliryttie Eaton. 

Fifth tarsal segment simple at tip. Eretmoptera Kellogg. 


Genus CLUNIO Holiday 
Key to epecies of Clunio Holiday . 


MALES 


Ultimate joint of the antenna shorter than the preceding seven joints 

taken together.... .. 2 , 

Ultimate joint of the antenna longer than or subequal to the preceding 
seven joints taken together... 4 . 
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2. Cu i slightly curved.....C. aetoeruia sp. nov. 

Cui distinctly curved, recurvate... 8. 


8 . R 4+6 shorter than twice the proximal section of M. 

C. marinus Haliday = bieolor Kieffer. 

R4+6 longer than or subequal to twice the proximal section of If. 

C. adriatieu* Schiner = baUaricu* Bezzi. 

4. Cu> distinctly curved _—----— 5. 

Cu« slightly curved___ C. pocifiou* Edwards. 

5. Ultimate joint of the antenna shorter than one-half the entire length. 

C. tBushimensis sp. nov. 

Ultimate joint of the antenna subequal to or longer than one-half the 
entire length . C. tsushimensis var. minor var. nov. 

CLUNIO SETOKN818 «p. nov. 

This fly was found among the algal matting of the rocky sea¬ 
shore between the tide marks of the Pacific coast at Seto. A 
male pupa and a male pupal skin were also collected at the same 
place, but the larval forms and the adult females have not been 
obtained. 

Male .—Body about 2.1 mm in length, very scantily haired; 
general coloration greenish; wings milky white; head, thorax, 
and abdominal tip brown; legs generally pale greenish brown; 
scutellum pale green, with many brown setae; mid-dorsal suture 
black, without setae; pseudosutural foveae each with several small 
setae along it; supra-alar setal group represented by two small 
setae. 

Head round and small Eyes oval, covered with velutinous 
hairs; distance between eyes less than their vertical length, 
this ratio being 10 :17. Clypeus without setae. Maxillary palpi 
not segmented, fingerlike, brown on the distal half, each with a 
few small setae on its tip. Mouth parts greatly reduced; para- 
glos8ae atrophied. Antennae (Plate 1, fig. 4) without plumose 
setae, 10-segmented (excepting the antennariae); antennaria 
triangular in the frontal aspect, brown; scape also brown, 
bulbous, longer than broad, with several hyaline sensory hairs, 
distinctly narrowed on its proximal end; second joint pale green, 
brown on its distal margin, quite long, subequal in length to the 
following four joints taken together, with two small brown 
setae on its middle part; ultimate joint somewhat spindle-shaped, 
distinctly narrowed on the distal part, greenish white under 
reflected light and pale brown under transmitted light, without 
setae, but with numerous minute sensory hairs, subequal in 
length to the preceding four joints taken together or to the 
second joint; remaining eight small joints each slightly longer 
than broad and barrel-shaped, subequal in size and shape to 
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each other, pale brown on the proximal part and brown on the 
distal margin; two short hyaline sensory hairs arranged on the 
d i stal margin of each joint from second to ninth. 

Hypopygium very large, occupying about one-third of the 
abdomen, turned through about 80°; penultimate sternite broad, 
with a somewhat U-shaped thickening, without setae; ultimate 
tergite small and with about three pairs of small setae; ultimate 
sternite located between the large coxites, elongated caudad, 
forming a large tube of penis, covered entirely with slender 
microtrichi®; coxites large, firmly united to each other, im¬ 
movable independently, dark brown, covered entirely with velu- 
tinous hairs; styles (Plate 2, fig. 10) triangular, folded inward, 
each articulated on the laterocaudal tip of the coxite, thickly 
covered with velutinous hairs and on the dorsal side scantily 
covered with slender setae besides the velutinous hairs, on the 
caudal angle of the style with about eight minute teeth which 
are erected dorsad and on the raesal margin with a minute tooth 
near the cephalic angle; parameres very small, firmly united to 
each other on the proximodorsal side of the penis tube; apophysis 
slightly chitinized, located along the dorsolateral sides of the 
penis tube. 


Lengths of leg joints. 

[44 unit»=:0.7 mm. *88 unita-0,1 mm.] 


L««. 





Com. 

Tro¬ 

chanter. 

Femur. 

Tibia. 

Fora_ 

-j 

16 

10 

I 27 

41 

Middle. 

10 

6 

86 

83 

Hind... . 

10 

9 

89 

86 




Joint. 




Tarsus. 



1st 

2d. 

8<L 

4th. 

6th. 

Total. 

♦60 

*20 

*16 

•It 

*80 

20 

*40 

*18 

•16 

♦12 

*80 

19 

*60 

*20 

*87 

*12 

*80 

22 


Legs comparatively stout, general coloration pale greenish 
brown; coxae, trochanters, and all the articulations of the legs 
more or less brown; femora of the forelegs and femora and 
trochanters of the posterior four legs with rows of strong setae; 
tibial spurs present, one on each leg, strongly curved at tip, 
similar in shape and size to each other on three pairs, each with 
one or two small setae before the tip, spinous on its proximal 
half; tarsal joints more or less bilobated on the distal end, spe- 
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M.l 

dally distinctly lobated on the ultimate joint, which is cordi- 
form; third tarsal joint of the hind legs constricted on the dorsal 
side before the distal tip. Claws large, unserrated and distinctly 
curved, each with a peculiar large lamella and a tuft of several 
hyaline sets on its ventral side; empodium large and spinose, 
as large as the claws; pulvilli wanting. 

Wings (Plate 1, fig. 1) slightly brown under transmitted light, 
1.7 mm long, very broad, without macrotrichi® excepting the 
marginal set®; squama large and completely bare; anal angle 
well developed and sharp, separated from the alula by a narrow 
area; vein R 4+s almost straight, not long, subequal in length to 
R or about twice as long as R„ ending on the costal margin far 
before the wing tip; M 1+2 sinuous, atrophied slightly before the 
wing tip; fCu located slightly beyond the level of r-m and about 
on the middle of the wing, its two branches, M* +4 and Cu„ 
atrophied before the wing margin; Cu, curved caudad slightly; 
1A extending scarcely beyond the base of fCu, curved caudad at 
its tip and parallel to Cu,. 

Habitat .—Seashore between the tide marks, Japan. 

Holotype .—Male; Seto, Wakayama Prefecture; May 20, 1927. 

Paratopotypes .—Males; May 20, 1927. 

Type specimens .—Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Prof. Dr. 
Hachiro Yuasa. 

This species is closely related to Clunio marinvs Haliday and 
C. adriaticus Schiner, especially in the structure of the anten- 
n®, but distinctly different from these species in the structure 
of the wing. General shape of the wing of the related species 
is comparatively slenderer than in the Japanese species; vein 
Rot of the above two species far longer than the proximal sec¬ 
tion of M or R, ending near the wing tip, while in the present 
species vein R 4+B is very short, ending far before the wing 
tip, so that the distance between the tips of R 4+B and M 14 a is 
comparatively far greater than in the above species; moreover, 
vein M i+4 is more strongly curved in the related species than 
in the Japanese species. Another allied species is C. pacificus 
Edwards, but the two differ distinctly in the relative length of 
the antennal joints: ultimate joint of the allied species is long 
and ftflly as long as the preceding seven joints taken together, 
while in the Japanese species it is subequal in length to the 
preceding four joints taken together or to the second joint itself. 
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CliUNIO T8UBRUIKN8U m>. ■•». 

This fly has been collected at ebb-tide on the rocky seashore 
of Tsushima Island where the rocks are covered with sea algae. 
The immature forms and females have not been obtained. 

Male.-—Body about 1.5 mm in length and very scantily haired; 
general coloration pale greenish brown; supra-alar setal group 
of the mesothorax represented by three small setae; scutellum 
pale brown, setigerous with brownish black hairs; halteres pale 
green. 

Head small and round. Mouth parts atrophied. Maxillary 
palpi not segmented, pale brown on the distal half, with two 
or three minute setae. Eyes round and covered with velutinous 
hairs; distance between eyes subequal in length to the vertical 
length of the eyes (11:10). Antennae (Plate 1, fig. 7) 10-seg- 
mented (excepted antennariae), without plumose hairs; anten- 
naria triangular in the frontal aspect and brown; scape also 
brown, with several hyaline sensory setae and longer than its 
diameter; pedicel generally pale green, about one and one-half 
times as long as the scape, with two small setae on the distal part 
and brown on the distal margin; ultimate joint pale brown under 
refracted light, very long, twice as long as the preceding seven 
joints taken together or subequal to the preceding eight joints 
taken together; A.R. about 0.87; each joint from third to ninth 
pale green, shorter than its diameter and with a pair of small 
hyaline sensory hairs on its distal margin. 

Hypopygium (Plate 2, fig. 13) very large and brown; styles 
(Plate 2, fig. 11) somewhat elongated, triangular, with several 
(5) minute teeth on the caudal corner and a small tooth on the 
mesal margin near the cephalomesal corner. 

Relative length of the joints of the legs are shown in the fol¬ 
lowing table: 

Length « of leg jointt. 


[44 unit*=0.7 mm. *86 unite=0.1 mm.] 







Joint. 





Coxa. 

Tro¬ 

chanter. 

Femur. 

Tibia. 

let. 

2d. 

Ta 

3d. 

raua. 

4th. 

' 

8th. 

Total. 

For*. 

12 

7 

26 

86 

*60 

•17 

•16 

♦18 

♦20 

18 

Middle. 

12 

6 

81 

80 

*86 

*16 

•14 1 

*11 

♦20 

16 

Hind. 

12 

7 

84 

82 

*41 

•18 

•80 j 

♦12 

•21 

20 
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General coloration of the legs pale greenish brown; coxae, tro¬ 
chanters, and all the articulations between the joints brown; 
tibiae each with a spur, which is slightly curved at tip, spinose 
on its proximal half and without isolated setae. Claws unser- 
rated, distinctly curved ventrad, each with a large hyaline la¬ 
mella and a tuft of hyaline setae on its ventral side; pulvilli 
wanting; empodium as large as the claws. 

Wings (Plate 1, fig. 2) broad; anal angle well developed and 
sharp; squama quite bare. Vein IL+g shorter than the prox¬ 
imal section of M, straight, ending on the costal margin far 
before the wing tip; distal section of M (M ]+2 ) long, almost 
straight, very slightly curved upwards, ending near, the wing 
tip, so that the distance of its tip from the tip of R| +s is much 
greater than from the tip of M s+4 and equal to the length of 
R 4 +s ; fCu located beyond r-m; Cu, distinctly curved caudo- 
proximad; 1A almost straight, only the tip curved. 

Habitat .—Rocky seashore under the high tide mark, Japan. 

Holotype. —Male; May 28, 1930. 

Paratopotypes. —Males; May 28, 1930. 

Type specimens. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University, and in the entomological 
laboratory, Kyushu Imperial University; collected by Prof. Dr. 
Teizo Esaki. 

This species is closely allied to Clunio pacificus Edwards and 
C. setoensis Tokunaga except in the very long ultimate joint 
of the antenna and distinctly recurvate Cu,. 

CLUNIO TSURH1MKN8I8 nr. MINOR nr. m*. 

This fly was very abundant in the summer season on the algal 
matting of the rocky seashore under the high tide mark at Seto, 
Wakayama, Japan. Large colonies of this fly were found gen¬ 
erally on the level occupied by the zone of an alga, Tubinaria (?)• 
fusiformis Yendo. The majority of the imagines of both sexes 
emerged soon after the algal matting was exposed to the air by 
the recession of the tide, and their swarming was often observed 
even under the direct sunshine. The males were running with 
fluttering wings or lowly skimming over the algal matting, single 
or in copula. Copulation is end to end in position and lasted 
about two or three minutes. Several males sometimes made a 
mass entangling with each other around one female. Eggs are 
laid out at one time immediately after the copulation and they are 
arranged in a single file in a very sticky gelatinous cord. 
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Immat ure forms, pupae (males and females) and larvae, are 
found in the tubelike nest cases built with silky threads binding 
the dSbris of algae and diatoms. Larvae often suspend themselves 
in the water by the sticky strong silky threads when they are 
disturbed. In one colony various stages of larv® are found be¬ 
sides the pupae and imagines at the same time. 

Mole.—Excepting the antennae, the characters of the male are 
nearly identical with those of the typical species. Body 1 to 1.8 
mm in length; coloration pale greenish brown generally. Eyes 
small, round, separated from each other by a distance equal to 
the vertical length of the eyes (10 :9). Antennae (Plate 1, 
fig. 8) 10-segmented (excepting the antennariae); A.R. 1.08 to 
1.04; second antennal joint with two small setae on its distal part 
and brown on the distal margin; third to ninth joints very short, 
each half as long as its diameter and with a pair of small hyaline 
sensory hairs; ultimate joint very much elongated, more than 
half the length of the antenna. 

Wings broad, 0.9 to 1 mm in length; milky white in life and 
pale brown under transmitted light. 

Female .—Body yellowish white generally without conspicuous 
macrotrichise, 1 to 1.3 mm in length and with short legs. Wings 
absent. Head very small and round. Eyes very small, consist¬ 
ing of about ten facets and very widely separated from each 
other. Paired eyelike spots each located on the gena. Maxil¬ 
lary palpi greatly reduced and without setse. Antennae (Plate 
1, fig. 9) very small, 5-segmented; antennaria reduced into uni¬ 
form membrane; scape subequal in length to its diameter; pedicel 
with one minute seta on its middle part, shallowly constricted at 
the proximal part and twice as long as the scape; ultimate joint 
somewhat elongated but shorter than the pedicel. 

On the abdomen, seventh sternite covered with minute soft 
hairs; eighth sternite brown, completely separated into lateral 
parts by the depression of the genital chamber; ninth segment 
membranous and somewhat elongated; paraprocts very small, 
contiguous, located between the cerci; spermatothecse two, oval, 
brown, their ducts also brown; cerci (Plate 2, fig. 12) small, 
not pointed caudad but somewhat produced ventrad and very 
scantily haired. 

Tibial spurs completely wanting; claws dark brown, each with 
one to two minute setse on the ventral side and without lamella; 
empodium very short, hardly half as long as the claws. 
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Length* of Ug joint*. 
(88 unit«=0.1 gnu] 


L®«. 





Joint. 




1 

Coxa. 

Tro- 

chanter. 

Femur. 

Tibia. 

lit. 

2d. 

Taring. 

8d. 

4th. 

6th. 

For®. 

81 

20 

68 

44 

6 

6 

6 

6 

« i 

Middle. 

86 

18 

60 

89 

6 

6 

6 

i 

« 1 

Hind. 

81 

19 

60 

41 

6 

6 

4 

6 



Habitat .—Rocky seashore on the tidal zone, Japan. 

Holotype .—Alcoholic male; Seto, Wakayama Prefecture; Au¬ 
gust 23, 1930. 

Allotopotype .—Alcoholic female; August 23, 1980. 

Paratopotypes .—Males and female; August 23, 1980. 

Type specimens .—Alcoholic and dry; deposited in the entomol¬ 
ogical laboratory, Kyoto Imperial University, the entomological 
laboratory, Kyushu Imperial University, and the British Mu¬ 
seum; collected by M. Tokunaga. 

This variety is closely similar to the type form, from which it 
differs only in the exceedingly long ultimate antennal joint and 
in the far smaller size. 

Genu* TELMATOGETON Schiner 

TEUf ATOGETON JAPONICOS >p. no.. 

This fly was found in association with various marine algse, 
such as TJlva sp. and Monostroma sp., on rocky shore between 
the tide marks of the coasts of the Pacific Ocean and the Japan 
Sea. Immature forms were nesting among these algse and 
imagines were running on or flying low over the rocky shore. 
Sometimes imagines were collected by a light screen ashore at 
night, and many larvse were reared to the imaginal stage in a 
glass aquarium. Morphologically the immature forms closely 
resemble those of the other Telmatogeton species and Paradunio 
species. 

Male .—Body 2.9 to 4.3 mm in length, scantily haired; general 
coloration black; thorax very slightly pruinose; halters yellow; 
scutellum and legs brownish black; wings clouded entirely black. 

Head round; vertex dark; clypeus brownish black, trans¬ 
versely large, with many black setae; tornue distinctly chitinized 
and quite smooth; postgeme each with a black spot. Eyes bare, 
hemispherical, widely separated, distance between them subequal 
to the vertical length of the eyes. Antennae (Plate 1, fig. 5) 
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black on the cephalic side and brown on the caudal side, very 
scantily haired but with many hyaline sensory hairs on the 
flagella, 7-segmented (excepting the narrow antennari®); distal 
joint brown but its tip black, with one small apical seta and 
three long set® on its proximal part, subequal in length to the 
preceding three or four joints taken together, antennaria very 
narrow and without set®; scape very setigerous, subequal in 
length to the next joint and to the diameter of the scape itself; 
joints from second to sixth without set®; second joint deeply 
constricted into two parts, proximal part without sensory hairs, 
while the distal part with many sensory hairs; following four 
joints moniliform, each shorter than the diameter of each joint. 
Maxillary palpi (Plate 1, fig. 6) brown on the doroocephalic side 
and pale brown on the ventrocaudal side; 2-segmented; proximal 
joint black, spherical, with many black sets; distal joint slender, 
half as wide as the proximal joint and four times as long as its 
own diameter, brown, with a few set® on its distal half. Para- 
gloss® pale brown, very small, and with, several minute set®. 

Pronotum separated into small, paired, lateral lobes, which are 
setigerous with several small set®. Prascutum of the mesotho- 
rax very scantily haired, with three to four short set® arranged 
along each of the pseudosutural fove®; postscutum not distinctly 
bounded from prascutum, often with two small seta on its cau- 
domeson; supra-alar setal group represented by two to five small 
set®; scutellum brown or blackish brown, very setigerous with 
black set®. 

Tip of the abdomen turned through 65° to 85° sinistrad, but 
rarely dextrad, between the seventh and ninth segments. Cau¬ 
dal two tergites of the abdomen reduced almost to membrane 
but the sternites chitinized and covered with minute set®. Hypo- 
pygium (Plate 2, fig. 14) without long seta, entirely covered with 
minute set®, without secondary appendages. Coxites very large 
and stout, each with blunt projection on its dorso-proximo-mesal 
margin; styles small, folded inwards, without teeth or hooks, 
set® on the mesal side curved and somewhat longer than those 
on the lateral side; anal tube large and prominent; tube of penis 
exposed between the coxites or caudad of the anal tube, guarded 
by a pair of slightly chitinized apophyses. 

Legs stout and long, covered entirely with small set®. Of 
the forelegB, cox® large and femora somewhat clavate on the 
proximal part; tlbi® of the anterior four legs each with a sing le 
spur which is not curved but quite straight, spinous on its prox¬ 
imal half and subequal in length to the diameter of the tibia; 
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tibial spurs of the hind legs two on each leg, lateral spur slightly 
shorter than the raesal which is subequal in length to those of 
the other legs; tarsal joints each with a pair of small spines on 
its distoventral margin; third and fourth joints somewhat cor- 
diform; ultimate joints of the legs all trilobated; median lobe 
very large, occupying about half the length of the fifth joint, 
covering the empodium; two lateral lobes unequal in size, the 
cephalic one is one-half, while the caudal one is one-fourth as 
large as the median lobe; empodium very large, pectinately 
plumose, extended as far as the median lobe; claws (Plate 2, 
fig. 16) asymmetrical, cephalic claw bifurcated into a long sim¬ 
ple claw and a small spatulate comb, while the caudal claw is 
divided into a small simple claw and a large spatulate comb. 
Besides the above structures there are two prominent setae, each 
of which is fully as long as the large claw, being located between 
the lobes and two elongated triangular lamellae, which are fully 
as long as the median lobe; these lamellae may be homologous 
with the pulvilli judging from their location. 


Lengths of leg joints . 

[60 unite—1 mm 3 
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Wings (Plate 1, fig. 8) 2.1 to 4 mm in length, covered entirely 
with black microtrichiae, brown under transmitted light, fringed 
with minute hairs; squama large, fringed with many small 
setae; alula distinct; anal area well developed; anal angle dis¬ 
tinctly developed and somewhat pointed. Cephalic veinB black, 
caudal veins brown; veins R, R„ and R 4+5 strong, with several 
small setae; distal tip of cell R„ sharply pointed, R^ very long, 
longer than twice R, (56 :24), ending a little before the wing 
tip or about on the same level with the tip of M 1+ * slightly 
curved along the costal margin; basal section of Rs very short 
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but wide; r-m oblique in position and very Ions; distal section 
of M (M 14> ) about one and one-half times as long as the prox¬ 
imal section of M (82 :21), almost straight, very gradually 
curved caudal; M*+« distinctly curved caudad, ending with a 
right angle on the caudal margin; fCu narrow, located just 
caudad of the proximal end of r-m; 1A sinuous, ending far beyond 
the base of fCu. 

Female. —Closely resembling the male in structure and colo¬ 
ration of the head, thorax, legs, wings, etc., but different in the 
following points: 

Body 3 to 4 mm in length. Ultimate segment of the abdomen 
thinly chitinized generally, conical, very scantily haired; setse 
on the caudomesal part of the ultimate tergite somewhat longer 
than those on the other parts, cephalic margin of the same ter¬ 
gite thickly chitinized and black; telson, cerci, and ventral valves 
small, forming a conical common projection, ovipositor together; 
cerci (Plate 2, fig. 15) elongated caudad, as long as the ventral 
valves and about twice as long as the telson, setigerous entirely 
with minute setse, each articulated with a thickened cercaria to 
the tip of the ultimate segment. Claws of the legs large, sym¬ 
metrical, not serrated or furcated but quite simple; measure¬ 
ment of the legs as shown already. Wings comparatively 
broader than in the male, about 2.2 to 3 mm in length. 

Habitat .—Seashore between the tide marks, Japan. 

Holotype. —Male; Karo, Tottori Prefecture; July 4, 1931. 

AUotopotype .—Female; July 3, 1931. 

Paratypee. —Male and females; Karo, Tottori Prefecture; July 
3 to 7,1981; and Seto, Wakayama Prefecture; June 20,1930. 

Type specimens .—Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University, the entomological labora¬ 
tory, Kyushu Imperial University, and the British Museum; 
collected by M. Tokunaga. 

This fly is allied to Telmatogeton sancti-pauli Schiner but dif¬ 
fers distinctly in the venation, especially in the position of fCu, 
which is located far before the level of r-m in the allied species. 
The related Hawaiian torrential species, T. abnorme Terry, dif¬ 
fering in the shape of the tarsal claws of the male; in the 
Japanese species the bifurcation of the claws is deeper the n in 
the torrential species. Another species, recently reported by 
Edwards from Ancud, southern Chile, T. trochanteratum 
Edwards, is somewhat similar to the present species but easily 
distinguishable by the presence of the peculiar thumblike projec¬ 
tion of tiie middle trochanter in the Chilian species. 



ILLUSTRATIONS 

(Drawinm by U. Tokun*#*.] 

Plate 1 

Fio. 1. Clunio setoensis sp. nov., wing, male. 

2. Chinio tsushimensis sp. nov., wing, male. 

3. Telmatogeton japonieus sp. nov., wing, male. 

4. Clunio setoensis ap. nov., antenna with antennaria, male. 

5. Telmatogeton japonicu$ sp. nov., antenna with antennaria, male. 

6. Telmatogeton japonieus ap. nov., maxillary palpus, male. 

7. Clunio tsushimensis ap. nov., antenna with antennaria, male. 

8. Clunio tsushimensis var. minor var. nov., antenna with antennaria, 

male. 

9. Clunio tsushimensis var. minor ; var. nov., antenna without anten¬ 

naria, female. 

Plate 2 

Fig. 10. Clunio setoensis ap. nov., style, male, dorsal aspect. 

11. Clunio tsushimensis ap. nov., style, male, dorsal aspect. 

12. Clunio tsushimensis var. minor var. nov., cerci, female, dorsal as¬ 

pect. 

18. Clunio tsushimensis sp. nov., hypopygiom, male, sternal aspect 
14. Telmatogeton japonieus sp. nov., hypopygium, male, tergal aspect 
16. Telmatogeton japonieus sp. nov., hypopygium, female, lateral as¬ 
pect 

16. Telmatogeton japonieus sp. nov., tarsal claws of the left middle leg, 
male, ventral aspect 
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NEW SCOLYTID^E FROM THE PHILIPPINES 


By Kail E. Schtol 

Of the Entomological Branch, Department of Agriculture, Ottawa, Canada 

ovm PLATS 

By the courtesy of Mr. F. C. Hadden, assistant entomologist 
for the Experiment Station of the Hawaiian Sugar Planters’ 
Association, who was then temporarily residing at the Agricul¬ 
tural College, Laguna Province, Philippine Islands, I have been 
able to examine his collection of the families Scolytida and 
Platypide, all specimens of which were collected in the Philippine 
Islands or in Honolulu. I tender my thanks to Mr. Hadden for 
placing his collection at my disposition; descriptions of some 
of the new species and new localities for known forms are given 
in this paper. 

nUOOlUI KADBBNI m. mm. 

Description of the female beetle. —Very shining, reddish 
brown, 2 mm long, twice as long as broad, glabrous except the 
anterior part of the pronotum and the sides of the elytra, which 
bear scattered hairs. Allied to Xyleborue dosmarrue Egg., 
qtndrispinoaidits Egg., and javanus Egg. 

Front plano-convex, minutely reticulate, with a few scattered 
punctures above the epistomal margin, pubescence scanty, except 
for a fringe along the epistomal margin. Eyes short oval, with 
a deep but narrow emargination in front Antennc yellowish, 
scape distinctly shorter than the funiculus and club united, second 
joint of the former distinctly longer than the following ones, 
dub subcircular, truncate portion squamose, with one indis¬ 
tinctly visible suture. 

Pronotum globose, 1.18 times wider than long, widest near 
the base, the latter truncate, posterolateral angles nearly rec¬ 
tangular, feebly rounded, sides uniformly rounded from the base 
to the apex, the apical margin extended and armed with six 
asperities, the two median of which are decidedly longer; summit 
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at the middle, anterior area rather coarsely asperate, posterior 
area minutely reticulate and with very fine, remotely placed 
punctures, median line hardly noticeable. Scutellum moderate 
in size, triangular. 

Elytra as wide and 1.4 times as long as the pronotum, sides 
parallel, feebly arcuate, on the anterior three-fourths, apex dis¬ 
tinctly angulate; disc ascending on the basal fourth, followed 
by a transverse impression like that in doasuariue Egg., declivity 
commencing slightly before the middle, oblique, hind margin and 
sides, up to the seventh interstice, acute, sharp; anterior fourth, 
before the transverse impression, irregularly punctured, shining, 
punctures not closely placed, transverse impression densely, 
rugulosely punctured, the sides coarsely remotely punctured with 
indications of rows; on the upper margin of the declivity the 
second and third interspaces widened, the second interspace 
armed with a small tuberclelike tooth, a decidedly larger tooth on 
the third interspace; while the former is near the posterior border 
of the transverse impression, the latter is already on the declivity 
face; declivity subshining, coarsely striate punctate, interstices 
flat, minutely, uniseriately punctate, the apical corner of the 
declivity elevated, suture feebly granulate at the extreme tip. 

From its relatives this species 1 b easily separated by its decli- 
vital armature. The sex has been determined by dissection of 
a paratype. 

Holotype. —Female, Mount Maquiling, Laguna, Luzon, August 
26, 1930, from branches of kalantas, Toona calantas Merr. and 
Rolfe; F. C. Hadden, collector. 

Paratype8. —Six females with the same label; 4 from the same 
locality and host but collected, apparently, at another altitude. 

XTUEBOBUS DUPLICATU8 K>. nor. 

Description of the female beetle. —Pronotum black, elytra 
very dark brown, underside somewhat lighter, 4.3 mm long, 
twice as long as wide; allied to X. hybridus Egg. 

Front plano-convex, strongly shining, with a smooth, feebly 
elevated median carina, just above the epistomal margin, be¬ 
tween tiie eyes coarsely punctured and with scattered long hairs, 
a fringe of hairs also along the epistomal margin. Eyes short 
oval, emargjnated in front. Antenna reddish brown, scape 
shorter than the funiculus and club united, second of 

the funiculus very elongate, nearly as long as the remaining 
joints together, dub slightly wider than long, truncate portion 
squamose, with indications of sutures. 
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Pronotum subquadrate, slightly wider than long (64:60), 
base and apex truncate, sides feebly arcuate, somewhat nar¬ 
rowed towards the apex, lateral angles subsimilarly rounded; 
summit high, behind the middle, anterior margin with no con¬ 
spicuous asperities, anterior area steep, densely but rather finely 
asperate, posterior area minutely reticulate, with very fine and 
remotely placed punctures, median line not at all elevated, im- 
punctate, a row of coarse punctures along the basal border; 
pubescence, which is restricted to the sides and the anterior 
area, scanty but long. Scutellum cordate, black and impunctate. 

Elytra as wide and 1.68 times as long as the pronotum, base 
truncate, humeral angles rectangular, sides subparallel, slightly 
arcuate, on the anterior three-fourths, apically somewhat angu- 
lately rounded; ascending on the basal fourth, then uniformly 
rounded to the apex, basal fourth shining, apical portion sub¬ 
shining, opalescent, on the declivity suture feebly elevated, 
second interspace slightly impressed; distinctly striate-punctate 
throughout, punctures shallow but very closely placed, strise im¬ 
pressed, slightly more on the declivity, interspaces flat, unise- 
riately punctate on the basal fourth, replaced by small tubercles 
on the apical three-fourths, apical margin acute. Anterior 
tibiae widened distally with six small teeth on the outer edge 
beside the apical spur. 

From X. hybridus this species is easily distinguished by the 
size, less-flattened declivity, shape of the pronotum, and the 
opalescent apical portion of the elytra. 

Holotype. —Female, Mount Maquiling, Laguna, Luzon, June 
11, 1981, from tibig, Ficus nota (Blanco) Merr., and balobo, 
Diplodiscue paniculatus Turcz.; F. C. Hadden, collector. 

Paratypes .—Many females, with the same label. 

XTLEBOKU8 NEPOS In. Tar. HOBU8TU8 nr. dot. 

Eight specimens, which were taken on Mount Maquiling, La¬ 
guna, Luzon, July 16 and 26, 1930, by F. C. Hadden, correspond 
with the original description of X. nepos Egg., but show the 
following differences: 

The pronotum is distinctly wider than long, the apical margin 
of the elytra is rather acute, and the form is even a little stouter 
than in X. interjectue Blandf. and not slenderer than inter- 
jectus as nepos should be according the description of Eggers. 

XYLXBOBUS INDICUB Etehh. 

Two specimens with the label Mount Maquiling, T^gim*, 
Luzon, August 19, 1980, 400 feet elevation, from white nato, 
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Sideroxylon macranthum Mere., F. C. Hadden, collector, agree 
perfectly with Eichhoff’s description. A third specimen, with 
the same label, seems to be the hitherto undescribed male. 

Description of the male beetle .—Yellowish brown, depressed, 
1.88 mm long, 2.77 times as long as wide. 

Front plano-convex, finely reticulate, with few distinct punc¬ 
tures. 

Pronotum semielliptical, longer than wide (26:28), slightly 
convex, applanate towards the apex, the latter unarmed, finely 
asperate in front, rather densely hairy; polished and finely punc¬ 
tured behind. 

Elytra as wide and 1.8 times as long as the pronotum, sides 
parallel on the anterior four-fifths, rather angulately rounded 
behind, with a very small emargination at the tip of the apex; 
subcylindrical on more than the basal half, then obliquely de¬ 
clivous; striate throughout, striae not at all impressed on the 
disc, distinctly so on the declivity, interspaces impunctate on 
the disc, convex and finely tuberculate on the declivity, apical 
margin acute. 

The base of the pronotum is distinctly but shallowly emar- 
ginate; the anterior tibia slender, narrow, very finely dentate 
on the outer edge. 

COCCOTBYPKS PHILIPPINEN8I8 «p. an. 

Description of the adult female .—Bright reddish brown, 1.96 
mm long, 2.25 times as long as wide, allied to C. unieeriatua 
Egg. 

Front plano-convex, longitudinally aciculate, with slight in¬ 
dications of a smooth median carina, rather rugulosely punctured 
and with interspersed hairs. Eyes large, broadly oval, slightly 
emarginate in front. The antenna are remarkable in as much 
as the club is 1.36 times as wide as long. 

Pronotum 1.12 times as wide as long, widest behind the mid¬ 
dle, base truncate, posterolateral angles moderately rounded, 
sides subparallel on the basal third, feebly constricted towards 
the base, rather strongly constricted towards the apex, obtusely 
rounded in front; apical margin unarmed, surface rather feebly 
convex, asperate and sparsely hairy over the entire surface, 
with no indications of concentric arrangement, median line in¬ 
distinct, sides subacute. Scutellum small, triangular, smooth. 

Elytra distinctly wider (32:29) and 1.76 times as long as 
the pronotum, sides parallel on more than the basal half, then 
somewhat constricted, slightly angulately rounded behind; cylin- 
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drical on more than the anterior half, declivity evenly convex, 
feebly applanate; atrial punctures coarse, in regular rows, mod¬ 
erately closely placed, hardly impressed on the disc, distinctly 
so on the declivity, especially the sutural strie, the atrial punc¬ 
tures bear no setae, interspaces as wide as the diameter of the 
strial punctures, very feebly rugose near the base, uniseriately 
punctured on the disc, towards the declivity these punctures be¬ 
come minute tubercles, all interstrial punctures and tubercles 
bear long, erect set®, the interstrial punctures are more remotely 
placed, distance from one to the other about one and one-half 
times the diameter of one strial puncture; Buture slightly ele¬ 
vated towards the apex of the declivity. 

I am inclined to place this species close to C. uni&eriatus Egg. 
The latter can be separated from philippinensis by the shape 
of the pronotum, the size, the proportions of the elytra, and 
the punctuation. 

Holotype. —Female, Mount Maquiling, Laguna, Luzon, August 
16, 1930, from seeds of malaruhat-puti, Eugenia similis Merr.; 
F. C. Hadden, collector. 

Paratypes. —Many, with the same label. 

RECORDS OF DESCRIBED SPECIES 

PLATYPUS 8BTACBUS Chap. 

Mount Maquiling, Laguna, Luzon, Philippine Islands, July 11, 
1931, from balobo; F. C. Hadden, collector. 

PLATYPUS SOLIDUS Walk nr. KXILI8 Chap. 

Same locality and collector, July 16 and 30, August 6, and 
December 26, 1930; March 3, 1931. 

PLATYPUS JANSONI Chap. 

Same locality and collector, June 26, July 16 and 19, October 
1 and 27, 1930. 

CaOSSOTASSUS PKAOMINTUS Saapa. 

Same locality and collector, one specimen, July 16, 1930. 

CKOSSOTAK8U8 LKCONTKI Chap. 

Same locality and collector, June 11, 1931, from Sideroxylon 
macranthum. 

XYLIBOBUS SBXSPINOSUS Mataak. 

Same locality and collector, July 26,1930, from Toona calantas. 

XTLBBOKU8 HYBRIDUS K<(. 

Same collector and locality, August 16, 1930, June 11, 1931. 
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XTUBOWS D0MDAUV8 to. 

Same locality and collector, August 26, 1980, freon Toona oa- 
lantae. 

XTLIB0KU8 KUGDVB Walk. 

Same locality and collector, September 29, 1930, from Toona 
calantas. 

XYUEBORUS 8IM1LIB Ftn. 

Same locality and collector, August 16 and 19, 1980, from Si- 
deroxylon macranthum. 

COCCOTRYPE8 DACTYLIPERDA Fakr. 

Honolulu, Hawaii, July 9, 1926, from Persea gratissima 
Gaertn. 



ILLUSTRATION 

Plate 1 

PlG. 1. Xyleborus haddeni sp. nov. 

2. Xyleborus haddeni sp. nov. 

3. Xyleborus duplicatus sp. nov. 

4. Coccotrypea philippineneia sp. nov. 

6. Xyleborus nepoa var. robuatua var, nov. 

6. Xyleborus duplicatua sp. nov. 

7. Xyleborus haddeni sp. nov. 

8. Coecotrypea philippinenaia sp. nov. 
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NEU BEKANNT GEWORDENE RHYNCHITINEN UND 
ATTELABINEN DER ORIENTALISCHEN REGION 
(COLEOPTERA; CURCULIONIDjE) 

40. BETTOAG ZUR KENNTNIS DER CURCULIONIDEN 

Von Eduard Voss 
BerUn-Charlottenburg, Deutschland 

RHTNCHITK8 (INVOLVULUS) BGENUB «p. nor. 

Kopf quer, ziemlich krfiftig und sehr dicht punktiert; Augen 
ziemlich kraftig vorgewolbt, wenig l&nger als die Stim breit 
und diese so breit wie der Riisael vor der Basis. Riissel etwa 
so lang wie das Halsschild, krfiftig und gleichm&ssig gebogen; 
basale Halfte mit feinem Mittelkiel, der sich an der Filhlerein- 
ienkung gabelt und seitlich von je einer L&ngafurche begieitet 
wird. Fflhler in der Mitte des RUssels eingelenkt. Schaft- und 

1. Geisselglied gleichlang, jedes fast doppelt so lang wie breit; 

2. bis 4. Glied etwas kUrzer; 5. und 6. Glied noch linger als 
breit; 7. Glied quer. Glieder der Keule erheblich linger als 
breit. Halsschild breiter als lang, seitlich ziemlich kraftig ge- 
rundet, zum Vorderrand mehr als zur Basis verschmalert; 
ziemlich kriftig und sehr dicht punktiert, mit feiner Mittel- 
furche. Schildchen quer, viereckig; fein und sehr dicht punk¬ 
tiert. Fliigeldecken etwa anderthalbmal so lang wie breit, im 
basalen Teil parallelseitig, dann leicht gerundet verbreitert. 
Punktstreifen missig stark, hinten etwas feiner, die Punkte 
schmal getrennt; Zwischenriume flach, breiter als die Streifen, 
sehr dicht unregelmissig punktiert, die Punkte ziemlich kr&ftig, 
doch feiner als diejenigen der Streifen. Pygidium in gieicher 
Weise wie die Zwischenrfiume der Fliigeldecken punktiert Ti- 
bien krkftig, gerade. 

Fftrbung stahlblau; Riissel, FUhler, Tibien und Tarsen schwarz. 
Schultern grfln, Riissel mit Erzglanz. Behaarung wenig dicht, 
doppelt: kiirzer, nach hinten gerichtet, etwas langer, abstehend. 
Lftnge 5.5 mm. 

China, Hangchow (Thai), April, 1980. In meiner Samm- 
lung. 

m 
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Den Arten der Untergattung Haplorhynehxtes, etwa dem R. 
2mbeecens F. ihnlich, doch vereinigt sich der vorletzte Punkt- 
streif mit dem Randstreif vor der Mitte der Decken. Von dieser 
und der folgenden Art verdanke ich der Liebenswiirdigkeit von 
Herrn Prof. Tsai das typische Exemplar, fttr die zu danken ich 
auch an dieser Stelle Gelegenheit nehmen mbchte. 

KHYNCHITKS (KHYNCH1TKS) CONMMGOSICOU4S *. mt. 

MUnnchen .—Kopf breiter als lang, schwach konisch, kriftig 
und sehr dicht punktiert die Stirn mit breiter, durch kurze 
Kiele begrenzte Furche. Augen schwach gewdlbt, so lang wie 
die Stirn breit, diese schmaler als der Riissel an der Basis dick. 
Riissel kaum so lang wie Kopf und Halsschild zusammen, schwach 
gebogen, ziemlich kriftig und sehr dicht runzlig punktiert, 
Basalhilfte mit schwachem Mittelkiel. Ftthler mittenstindig; 
Schaft- und 1. Geisselglied gleichlang, jedes etwa anderthalbmal 
so lang wie breit; 2. bis 4. died etwas linger; 5. died wenig 
linger als breit; 6. died so lang wie breit; 7. died quer. Erstes 
died der Fiihlerkeule linger als breit; 2. und 3. Glied so lang 
wie breit; Endglied zugespitzt Halsschild breiter als lang, 
seitlich missig stark gerundet, die grdsste Breite liegt hinter 
der Mitte, zum Vorderrand mehr verschmilert als zur Basis 
und an demselben leicht eingeschniirt; hinter der Mitte ober- 
seits mit breiterem V-fdrmigen Eindruck. Punktierung kriftig 
und sehr dicht. Schildchen trapezf&rmig. Flilgeldecken etwa 
anderthalbmal so lang wie breit; von den Schultern ab kurz 
parallelseitig, dann schwach gerundet verbreitert Punktstrei- 
fen missig stark, die Punkte durch schmale Querrunzeln ge- 
trennt; Punktierung der Zwischenriume wenig schwicher, sehr 
dicht unregelmissig. Unterseite fein und sehr dicht punktiert 
Tibien schlank und gerade. 

Firbung griinmetallisch, stellenweise mit schwachem Kupfer- 
schein; Ftthler schwarz. Behaarung missig dicht linger abste* 
hend, greis. Linge 5.5 mm. 

China, Hangchow (Tsai), 7. Mai, 1930. In meiner Samm- 
lung. 

Eine Art aus der niheren Verwandtschaft des R. baechus L. 
und dem R. faldermanni Boh. am nichsten stehend. Die Minn- 
chen beider Arten haben im Gegensatz zu bacckus einen etwas 
lingeren, spitzen Seitendorn am Halsschild, flacher gewdlbte 
und mehr seitlich stehende Augen. Unsere Art unterscheidet 
sich von faldermamti durch kilrzeren Riissel, flachere Augen, 
etwas schmalere Stirn, seitlich weniger gerundetes Halsschild 
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und etwas krfiftigere Punktierung. Rhynchitea faldermanni iat 
in der Regel purpurrot tlbergossen. 

BTCTIBCUB (TAIWANOBYCTMCUS) C0MPLANATU8 «p. hot. 

Mdnnchen .—Kopf m&ssig stark und sehr dicht, auf der Stirn 
lfingsrunzlig punktiert; Stirn schmaler als der RiiBsel vor der 
Basis. Rlissel krfiftig, nicht ganz so lang wie das Halsschild, 
oberseits vor der FUhlereinlenkung mit muldenfOrmiger Vertie- 
fung; im basalen Teil auf dem Rticken glfinzend, fein und wenig 
dicht punktiert. FUhler mittenstfindig. Schaftglied so lang 
wie breit; 1. Geisselglied etwas Ifinger als das Schaftglied; 2. 
died kurz, wenig Ifinger als breit und gut halb so lang wie das 
1. Glied; 3. died etwas linger als das 1. died; 4. died kaum 
linger als das 2. Glied; 5. Glied kugelfbrmig; 6. und 7. Glied 
breiter als lang; 1. und 2. Glied fast so lang wie breit; 3. Glied 
mit dem Endglied so lang wie das 1. und 2. Glied zusammen. 
Halsschild breiter als lang, seitlich stark gerundet. Mitte mit 
schmaler punktfreier Mittelfurche; Punktierung m&ssig stark 
und sehr dicht. Schildchen quer, viereckig, fein und sehr dicht 
punktiert. Fliigeldecken parallelseitig, etwa ein und ein Vier- 
telraal so lang wie breit. Punktstreifen ziemlich krfiftig, Punkte 
einzeln eingestochen, nicht furchig vertieft, schmal getrennt; 
Zwischenrfiume durchaus flach, die inneren sechs Zwischenrfi- 
ume viel breiter als die Streifen, sehr fein und massig dicht, im 
Eindruck hinter dem Schildchen etwas krfiftiger punktiert. Der 
vorletzte Punktstreif vereinigt sich mit dem Randstreif in der 
H5he des 2. Abdominalsegments.—Pygidium krfiftig und sehr 
dicht punktiert, ebenso auch Mittel und Hinterbrust mit Seiten- 
teilen, das Abdomen dagegen feiner und weitlftufiger. 

Weibehen .—Halsschild viel feiner und weniger dicht punk¬ 
tiert. 

Farbung stahlblau; Fiihler, Tibien und Tarsen schwarz. 
L&nge 5.5 mm. 

China, Shanhaikwan, in den Bergen (Thomson), September, 
1906. British Museum (Natural History); in meiner Samm- 
lung. 

USTBOBTCTISCUS SUU«NS1S «. wr. 

Mdnnchen .—Kopf sehr fein und dicht punktiert; Stirn schma¬ 
ler als der RiisseL Letzterer krfiftig, so lang wie Kopf und 
Halsschild zusammen, mfissig stark und sehr dicht punktiert, 
achwach gebogen, parallelseitig, an der Spitze schwach verbreit- 
ert, mit basalem Mittelldel, begrenzt von seitlicher Lfingsfurche. 
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Ftthler vor der Rttsselmitte eingelenkt. Schaft- und 1. Geissel- 
glied gleichlang, anderthalbmal so lang wie breit; 2. bis. 4. 
died von gleicher Lange, etwas kiirzer als das L died die rest- 
lichen Glieder so lang wie briet, zur Spitze allm&hlich an St&rke 
zunehmend. Erstes und 2. died der Fiihlerkeule quer, 8. died 
mit dem Endglied so lang wie das 1. und 2. died zusammen. 
Halsschild so lang wie breit, seitlich massig stark gerundet, die 
grosste Breite liegt hinter der Mitte, kurz vor dem basalen Drit- 
tel; Punktierung sehr fein und dicht. Die seitliche Bewehrung 
ziemlich kraftig. Schildchen quer, viereckig. FlUgeldecken von 
den Schultern ab schwach geradlinig zur Mitte verbreitert, dann 
gerundet verschm&lert. Punktstreifen vorn massig stark, hinten 
sehr fein; Zwischenraume im basalen Teil fein und wenig dicht, 
undeutlich punktiert. Pygidium fein und dicht punktiert. 

Farbung schwarz. Lange 3.6 mm. 

Sula Insbln (Wallace ). British Museum (Natural History). 

In der Gruppe der Listrobyctiscus -Arten mit beim M&nnchen 
bewehrtem Halsschild hat diese Art mit dem L. patruelis m. von 
Formosa das zur Basis verschmalerte Halsschild gemeinsaro und 
unterscheidet sich dadurch von alien iibrigen Verwandten dieser 
Gruppe. 

Eine weitere zur Gattung Listrobyctiscus gehorige Art ist der 
mir bislang unbekannt gebliebene— 

LISTROBYCTISCUS JE8TUANB (Pucot). 

Rhynchiteu KBtuans Pascoe, Ann. & Mag. Nat. Hiat. IV 1ft (1876) 
392 . 

Rflssel verhaltnismassig kraftig, schwach gebogen, oberseits 
an der Basis ohne Mittelkiel und Furchen. Fiihler mittenstkn- 
dig. Schaft- und 1. Geisselglied gleichlang, zusammen so lang 
wie der Riissel an der Einlenkungsstelle dick; alle folgenden Glie¬ 
der an Lange allm&hlich abnehmend. Glied 1 und 2 der Fiih¬ 
lerkeule so lang wie breit, das 3. Glied mit dem Endglied etwa 
drei Viertelmal so lang wie die 1. und 2. Glieder zusammen. 
Halsschild so lang wie breit, schwach konisch, wenig gerundet, 
nicht erkennbar punktiert. Fliigeldecken von den Schultern ab 
gerundet zur Mitte verbreitert. Punktstreifen vorn ziemlich 
kraftig, nicht furchig vertieft, sondern die Punkte einzeln einges- 
tochen, nach hinten zu feiner werdend, aber durch die Decken 
von der Unterseite in gleicher Stkrke wie vorn durchscheinend. 

Farbung brkunlichrot; Tarsen etwas angedunkelt. Lknge 8.6 
mm. 
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N ordost-Celkbes, Menado (WaUaee). British Maseum (Na¬ 
tural History). 

An don einzigen mir vorliegenden Exemplar lftsst sich das 
Geschlecht nicht feststellen, es scheint aber, als ob es sich um 
ein MSnnchen handelt und die Art damit der 1. Gruppe der 
Gattung mit beim MSnnchen unbewehrtera Halsschild zugehdren 
wilrde. Die Tibien sind an der Spitze etwas verbreitert and 
leicht muldenfbrmig vertieft. 

Bemerkenswert ist diese Art, weil es die einzige bisher bekannt 
•geworden Art mit rotgelber Farbung in der Tribus Byctiscini 
ist. 

rAKAMKCOLABUS (CATALABUB) BLBGAN8 9 . hot. 

Marine hen .—Kopf sehr fein zerstreut punktiert, Schl&fen zy- 
lindrisch und der Kopf hinter den Augen fast so lang wie breit. 
Augen stark halbkugelformig vorgewolbt, die Stirn sehmaler als 
der Augenlangsdurchmesser, beiderseits mit einer L&ngsfurche, 
die sich seitlich auf dem Klissel fortsetzt. RQssel anderthalbmal 
so lang wie breit, von der Basis geradlinig nach vorn verbreitert, 
fein und dicht punktiert. Fiihler im basalen Drittel des Rfls- 
sels eingelenkt. Schaftglied etwas Ifinger als breit; 1. Geissel- 
glied kugelfOrmig; 2. und 3. Glied verkehrt Gegelfomig, so lang 
wie das 1. Glied; die iibrigen Glieder quer. Erster und 2. Glied 
der Fiihlerkeule quer, das 3. Glied 1 anger als den 1. und 2. Glied- 
ern zusammen. Halsschild quer; seitlich krftftig geradlinig ko- 
nisch nach vorn verjilngt, hinten schwielenformig verrundet und 
der Postsegmentairing akut abgesetzt; Prsesegmentalring durch 
scharfen Eindruck oberseits vom Scutum abgesetzt, letzteres 
beiderseits der Mitte mit je zwei in gleicher Hohe liegenden Aa¬ 
chen Gruben. Punktierung undeutlich. Schildchen trapezfdr- 
mig. FlUgeldecken anderthalbmal so lang wie breit, parallelsei- 
tig. Punktstreifen massig stark, die Punkte einzeln stehend; 
Zwischenr&ume flach, breiter als die Streifen, nicht erkennbar 
punktiert. Pygidium fein und mUssig dicht punktiert. Vorder- 
schenkel krfiftig gekeult, viel starker und langer als die iibrigen; 
Vordertibien im apikalen Teil stark einwkrts gebogen. Schenkel 
vor der Spitze mit kurzem, spitzem Zahn. 

Weibehen. —Schlafen kiirzer; Vordertibien kiirzer und an der 
Spitze weniger scharf einwHrts gebogen. 

Ffirbung schwarz, Kopf und Halsschild erzgl&nzend; Fldgel- 
decken rot. L&nge 6 mm. 
swt $—a 
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Indien, United Provinces, Kumaon, Nainital Div. (H. G. Cham¬ 
pion) . British Museum (Natural History); in m eiper 
Sammlung. 

Dem P. simulatus Mshl. am nachsten stehend und ihm sehr 
ahnlich, doch folgendermassen zu unterscheiden: Augen mehr 
vorgewolbt, die seitliche basale Schwiele des Halsschilds weniger 
exponiert, das Halsschild dadurch weniger konisch erscheinend; 
die Fhrbung des Abdomens mit dem iibrigen KOrper gleichfarbig 
schwarz, erzglanzend und das Tier im ganzen kleiner. 

* 

KUOPS (KUOPS) TONKINBNSIS tp. »•». 

Weibchen .—Kopf konisch, ohne Quereindruck, sehr fein zer- 
streut punktiert; Augen seitlich aus der Kopfwolbung nicht 
vorragend. Russel glanzend und unpunktiert, etwa doppelt so 
lang wie breit, von der Basis geradlinig nach vorn verbreitert. 
Ftihler kurz vor der Rlisselbasis eingelenkt. Schaft- und 1. 
Geisselglied kraftig, etwas langer als breit; 2. und 3. died kaum 
kurzer als das 1. died; 4. und 5. died wenig kiirzer als das 2. 
und 3. died; 6. und 7. died kaum so lang wie breit; 1. und 2. 
died der Ftihlerkeule so lang wie breit; 3. died am l&ngsten. 
Halsschild quer, stark konisch, am Vorderrand kaum halb so 
breit wie an der Basis, seitlich nur wenig gerundet; oberseits 
massig stark und wenig dicht punktiert, seitlich krfiftiger und 
dichter. Schildchen viereckig, so lang wie breit. Fliigeldec- 
ken wenig l&nger als breit, schwach geradlinig nach hinten zu 
verschmalert; Zwischenraume viel breiter als die Streifen, 
kaum gewolbt, massig stark einreihig punktiert. Hinterbrust 
mfissig stark und sehr dicht punktiert, die vorderen Abdominal- 
segmente fein und weitlaufig, die hinteren gedr&ngter punktiert. 
Pygidium fein und sehr dicht punktiert. Vordertibien gedrun- 
gen und breit, an der Spitze einwkrts gebogen, die Mittel- und 
Hintertibien im ganzen nicht gebogen. 

Fiirbung dunkelblau; Fltigeldecken glknzend purpurrot, die 
Naht blau; Beine pechbraun. Lfinge 2.8 mm. 

China, Tonkin, Montes Mauson, 2,000 bis 3,000 Fuss HOhe 
(Fruhetorfer). Mus. Berlin (Coll. Moser); in meiner Samm¬ 
lung. 

Diese Art ist Euops ignita m. aus Birma sehr nahe verwandt. 
Wkhrend diese aber glanzende, unpunktierte Zwischenrkame der 
Punktstreifen auf den Fltigeldecken besitzt, hat unsere Art ziem- 
lich kraftig punktierte Zwischenrhume, die auch leicht gewdlbt 
erscheinen; das Halsschild ist oben fein und dicht, seitlich sehr 
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dicht punktiert und auch das Abdomen weist eine kr&ftigere und 
dichtere, hinten sehr dichte Punktierung auf, auch 1st tonkinensis 
grosser. Euopa gardneri Mahl., Ind. Forest Rec. 16 (8) (1981) 
268, scheint ebenfalls dieser Art sehr nahe zu stehen, aber ein 
weniger konisches Halsschild zu besitzen und Euops fvlgida 
Faust 1st ausser durch die gerundetere Form durch mehr gewdlbt 
Zwischenraume auf den Fltigeldecken zu trennen. 

auors duopfl) inbulaku «p. »>. 

Mdnnchen. —Kopf gl&nzend, unpunktiert, hinter den Augen 
mit tiefer Einschniirung. Riissel gut anderthalbmal so lang wie 
breit, in der basalen H&lfte schmal, parallelseitig, dann von der 
Mitte ab bis zur doppelten Breite der Basis nach vorn verbrei- 
tert, unpunktiert; von .der Seite gesehen kraftig gebogen. Fiih- 
ler kurz vor der Russelbasis eingelenkt. Schaftglied etwa an¬ 
derthalbmal so lang wie breit; 1. Geisselglied etwas l&nger als 
breit; 2. bis 5. died so lang wie das 1. died; 6. died so lang 
wie breit; 7. died quer. Erates Glied der Fiihlerkeule etwas 
l&nger als breit; 2. Glied breiter als lang; 3. Glied mit dem 
Endglied etwas l&nger als das 1. Glied. Halsschild breiter als 
lang, die grdsste Breite liegt in der Mitte, von hier nach hinten 
nur wenig verschmfilert, nach vorn dagegen stark gerundet ve- 
rengt, am Vorderrand kurz kragenfdrmig abgesetzt; oben glan- 
zend, unpunktiert, seitlich ziemlich kr&ftig und sehr dicht punk¬ 
tiert. Schildchen breiter als lang, hinten konvex gerundet. 
Fliigeldecken etwa ein und ein Viertelmal so lang wie breit, 
hinter den Schultern etwas eingezogen, dann gleichm&ssig 
schwach gerundet nach hinten verschm&lert. Punktstreifen 
xn&ssig stark, nach hinten zu feiner werdend; Zwischenraume 
wenig schmaler als die Streifen, unpunktiert. 'Hinterbrust m&s- 
sig stark und sehr dicht punktiert, Abdomen fein und weitl&u- 
fig, nur das letzte Segment dichter punktiert. Pygidium fein 
und dicht punktiert. Vordertibien schlank, gleichm&ssig gebo¬ 
gen ; Mitteltibien zur Spitze keilformig verbreitert, Hintertibien 
in der apikalen H&fte leicht einw&rts gebogen. 

Weibchen. —Augen kleiner, weniger vorstehend; Kopf hinter 
den Augen nicht abgeschnUrt. Halsschild von der Basis ab fast 
halbkugelfdrmig verrundet. Mitteltibien an der Spitze nach 
innen spitz vorgezogen; Vordertibien nur im apikalen Drittel 
leicht gebogen. 

F&rbung schwarz, gl&nzend; Schildchen (M&nnchen) griin; 
Ftlhler rot. L&nge 2.5 mm. 
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Ab u-Inseln. Key-Inseln. Mus. Berlin (Coll. Moser); in 
meiner Sammlung. 

Die Art ihnelt sehr Euopa nigra m. von Australien, hat jedoch 
ein mehr verrundetes Halsschild, stirkere Punktstreifen und 
indere Kopfform, auch sind die Tibien anders gebildet. 

UVOr» (KOOP8> BANDAKANKN818 ap. nor. 

Weibchen .—Kopf glanzend und nur mit vereinzelten sehr fei- 
nen Punktchen versehen, auch der Riissel glanzend und kaum 
erkennbar punktiert. Fiihler an der Riisselbasis eingelenkt. 
Schaft- und 1. Geisselglied gleichlang, kriftig, wenig linger als 
breit; die nachsten Glieder schwacher, das 2. bis 5. Glied 
jedoch noch linger als breit. Die Glieder der Ftihlerkeule brei- 
ter als lang. Halsschild breiter als lang, kraftig konisch, seit- 
lich geradlinig; obserseits sehr fein und weitliufig punktiert, 
seitlich etwas kraftiger und dichter. Schildchen so lang wie 
breit, hinten zugespitzt, unpunktiert. Fliigeldecken wenig linger 
als breit, seitlich schwach gerundet. Punktstreifen besonders 
vorn sehr kraftig; Zwischenriume schmal, glinzend, unpunk¬ 
tiert, nach innen schrag abfallend. Mittelbrust fein chagriniert, 
mit einzelnen kraftigen Punktgruben; Hinterbrust sehr kriftig 
und sehr dicht punktiert, Abdomen sehr fein und wenig dicht 
punktiert, Pygidium fein und dicht punktiert. Vordertibien aus- 
sen schwach gebogen, kurz, in der Mitte innen stark verbreitert; 
Hintertibien schlank und gerade. 

Firbung schwarz, glinzend. Linge 2.4 mm. 

Bornqo, Sandakan (Baker, 17122). In meiner Sammlung; 
United States National Museum. 

Diese Art steht in der Nihe von Euope maculata m., von den 
verwandten Arten durch die kr&ftigen Punktstreifen zu trennen. 

waorn (btnaptops) khabsu «p. no*. 

M&nnchen. —Augen gross, kriftig, gewolbt. Russel so lang 
wie breit, von der Basis nach vorn kriftig verbreitert, gerade, 
abwirts gerichtet, fein und dicht punktiert. Fiihler basal ein- 
gelenkt. Schaftglied kriftig, keulenfdrmig; 1. Gleisselglied kurz 
oval, von gleicher Stirke wie das Schaftglied, die nichsten Glie¬ 
der viel schwicher; 2., 8. und 5. Glied linger als breit, etwas 
kiirzer als das 1. Glied; 4. Glied wenig linger als breit; 6. und 
7. Glied so lang wie breit. Erstes Glied der Fiihlerkeule etwas 
linger als breit; 2. und 3. Glied etwas breiter als lang, das End- 
glied kurz, zugespitzt. Halsschild breiter als lang, konisch, seit¬ 
lich leicht gerundet, zum Vorderrand wenig mehr zugerundet, vor 
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dem Hintemmd mit subbasaler Querfurche; die Querriefen krftf- 
tig und dicht, die Punkte in denselben missig deutlich. Fliigel- 
decken etwa anderthalbmal so lang wie breit, parallelseitig; 
Punktstreifen massig stark; Zwischenrhume flach, etwaa breiter 
als die Streifen, fein und dicht versetzt zweireihig punktiert. 
Pygidium fein und dicht punktiert; Abdomen seitlich etwas dich- 
ter, Mittel- und Hinterbrust mit Seitenteilen kr&ftig und sehr 
dicht punktiert. Vordertibien aussen nur leicht gebogen, innen 
seicht B-formig geschweift; Tarsen schlank und dtinn. 

Weibchen .—Die drei ersten Abdominalsegmente mit je einer 
Doppelreihe Querbiirsten, das 4. Segment mit einer einfachen 
QuerbUrste; die Vordertibien etwas kiirzer als beim M&nnchen 
sonst in der Form aber kaum abweichend. 

Farbung metallischgrtin, bisweilen mit kupfernem Schein. 
Lange 2.8 bis 8 mm. 

Indien, United Provinces, Garhwal, Dudhatoli, in 9,000 Fuss 
Hdhe (H. G. Champion), Juni 1920; Stid-Garhwal, Kumaon, in 
6,500 Fuss H6he. British Museum (Natural History); in meiner 
Sammlung. 

Die Art wurde auf Beate kharsu gefunden. Sie ist leicht 
kenntlich an den seitlich stark gewolbten Augen, die in der gros- 
sten Gesamtbreite breiter als der Vorderrand des Halsschilds 
sind, sowie an den parallelseitigen Fliigeldecken. Systematisch 
steht die Art zwischen Euops nietneri Jekel un bakewelli Jekel. 

suore (CBAtors) arm ip kb ■». •». 

Augen massig stark vorgewolbt, Gesamtbreite schmaler als der 
Vorderrand des Halsschilds. Riissel kurz, breiter als lang, von 
der Basis zur Spitze stark verbreitert. Fiihler basal eingelenkt; 
Schaftglied gut anderthalbmal so lang wie breit; 1. Geisselglied 
kugelformig; die folgenden Glieder viel schwacher, linger als 
breit, untereinander in der L&nge wenig verschieden; Glieder 
der Fiihlerkeule breiter als lang. Halsschild fast so lang wie 
breit, seitlich ziemlich kraftig gerundet, die grosste Breite liegt 
hinter der Mitte; oben kraftig querriefig skulptiert, seitlich stark 
und sehr dicht runzlig punktiert. Fliigeldecken etwas linger als 
breit, hinter den Schultern leicht eingezogen, dann schwach ge- 
radlinig nach hinten verschm&lert. Punktstreifen kriftig, nach 
hinten zu feiner werdend; Zwischenraume nur schmal, leicht 
gewdlbt. Abdomen fein und dicht punktiert, Mittel- und Hinter¬ 
brust mit Seitenteilen kriftiger und sehr dicht punktiert. Mit- 
teltibien vor der Spitze aussen mit langem, spitzem, kraftigem 
Dorn bewehrt 
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Fftrbung schwarz, oben erzglftnzend. Lttnge 2.2 mm. 

Indien, Lachiwala, Dehra Dun (H. G. Champion). British 
Museum (Natural History). 

APODMUB (BTKIGAPODBRUB) BIBBU MahL 

Apoderus sissu Mshl. ist eine dem A. picinue Faust nahe 
verwandte Art, mit welcher sie den abgeschniirten und aufge- 
worfenen Halsschildvorderrand gemeinsam hat, von welcher sie 
jedoch durch folgende Merkmale leicht zu unterscheiden ist: ers- 
tens ist der Kopf glanzend und nicht wie bei picinue querriefig 
skulptiert; zweitens sind die Zwischenr&ume der Punktstreifen 
auf den Fliigeldecken schmaler, mehr gewdlbt, glanzender und 
nicht runzling skulptiert. 

Bei der Nominatform sind alle Makeln scharf gezeichnet, bis- 
weilen verbinden sie sich jedoch untereinander und formieren 
sich zu Querbinden: (confluens f. n.), wobei gleichzeitig eine 
Schwarzung der Mittel- und Hinterbrust, der Seiten des Kopfes 
und Halsschilds und zuweilen der Spitzen der Tibien und der 
Tarsen eintritt. Die Fliigeldecken k&nnen auch mit Ausnahme 
der Umrandung des Schildchens und her Spitzen der Fltlgeldec- 
ken einfarbig schwarz gefarbt sein, ( modesta f. n.), oder im 
Gegensatz dazu das ganze Tier einfarbig rotgelb sein mit Aus¬ 
nahme von je einer kleinen runden Make! auf der Mitte deB 4. 
Punktstreifens, ( bipunctulata f. n.). 

Indien, Kumaon, Haldwani District (H. G. Champion), Au¬ 
gust, 1921. British Museum (Natural History); in meiner 
Sammlung. 
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SIXTY-ONE PLATES 

Trichomanes, as a genus in modern technical descriptive 
botany, dates from Linnaeus, Species Plantarum (1763) 1097. 
As shown by Underwood, Mem. Torrey Bot. Club 6 (1899) 266, 
its type is established by reference to earlier works of Linnaeus, 
and iB T. crispum, an American species belonging to an American 
group not represented in the Orient. The name goes back at 
least to Theophrastus and Dioscorides. An account of its history, 
with guesses at its etymology, is given in the Dissertation of 
Taschner, presented in Jena in 1843; but these matters do not 
concern us, because by pre-Linnsean authors, from the ancients 
to Tournefort, the name was applied to a wholly different fern, 
Asplenium Trichomanes Linn. 

The usual, and one may say classic—since it has stood with 
most authors since the family was recognized—division of Hy- 
menophyllacese is into the two genera Trichomanes and Hymeno- 
phyllum. Typically, Trichomanes has a tubular involucre and 
an elongate receptacle; HymenophyUum, a two-valved involucre 
and included receptacle. Neither of these distinctions is con¬ 
stantly valid. The two genera, however, are phyletic entities, 
and in but few cases is there reasonable doubt as to the proper 
assignment of a species. I suspect that several species described 
as Trichomanes, which I have been unable to identify or place, 
are really HymenophyUum; but the only ones objectively known 
to me as to which I am in any doubt are in Mettenius’ group 
Microtrichomanes, included in this paper, but certainly related 
to other species universally regarded as HymenophyUum. 

HymenophyUum and Trichomanes had doubtless a common 
ancestry; in other words, the family is a natural one. There 
mm lie 
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has been, then, in each genus, an element most related to the 
other; and this was the most primitive element of at least one 
genus, from which the others (if the genus is monophyletic) 
have been derived. If such primitive elements survive, they 
will be recognized. It they do not, it should be possible, with 
an attainable measure of understanding, to recognize the exist¬ 
ing elements nearest to the more primitive extinct ones. This 
is, of course, the effort of every real student of the group, but 
I believe that none has yet succeeded; or at any rate, proven 
his case. Bower, Ferns 2: 248, the last to try, examining the 
most aberrant species which can be called Trichomanes, T. renu 
forme, and one Hymenophyttum, H. dilatatum, which he mis¬ 
construed incomprehensibly, and, electing them as primitive, 
naturally did not succeed. Many predecessors had made better 
use of better facilities, without settling the question; and I am 
one with them. 

It is seductively easy to picture the evolution of the family 
as proceeding from the simplest form to the several groups of 
larger plants of more complex structure. Let T. vitiense be the 
most primitive, as it really is the simplest known in structure. 
Microtrichomanes, derived from it by the simplest dichotomy of 
the axes of growth, still without compounding of the frond, 
is the next step. Hymenophyllum proper, and Leptocionium, 
on the one hand, are easily pictured as evolutionary lines from 
this common source, without a visible break (if attention be 
held strictly enough to points of resemblance) as wide as we are 
used to jumping with complacency in all such series. In the 
other line (that is, Trichomanes) , the dichotomous or flabellate 
architecture is maintained, with increasing size and the com¬ 
pounding of the frond, into Gonocormus, within which group 
the branching inevitable with greater size passes from dicho¬ 
tomous through irregular to pinnate. Didymoglossum, and 
thence Taschneria, may be derived from Microtrichomanes; and 
all other groups, from Gonocormus. I can present a more ap¬ 
pealing argument for this scheme than has supported any pre¬ 
vious picture of the internal phylogeny of the group; but I do not 
believe that it represents the facts of the case, even in a broad 
way. 

In the first place, I am satisfied that the minute represent¬ 
atives of every group in which they appear are degenerate in 
size, not primitive. The smallest of them have undergone re¬ 
duction until the mere loss of size inevitably involved the loss 
of characteristics of form and structure, leaving a common 
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residuum of basic form and structure which necessarily makes 
them similar, however distinct their ancestry may be. Let a 
Trichomanea or HymenophyUum of almost any group suffer 
reduction to the stature of T. vitiense, and the resulting form 
must be very much the same; and the loss of structures which 
could not be supported by so small a frond, and of others which 
would at best be useless, will hardly fail to result in the struc¬ 
ture of that species. The fact that the smallest members of 
many series are much alike is therefore no evidence that they 
are primitive. 

On the other hand, the Hymenophyllacese are ferns, and lep- 
tosporangiate ferns, having beyond any question real affinity 
to other Leptosporangiatse. It is not in reason to suppose that 
just those elements of the family—the most minute species, of 
simplest structure—which are least like other ferns, are the 
most primitive, by which I mean nearest to the ancestry in com¬ 
mon with other ferns. Also, in general, the minute species 
are local, as compared with Trichomanea species in general. 
And in the cases in which this is not true of species and group— 
T. muscoidea, in a broad sense, for instance—there are residual 
structures which bar any hypothesis of affinity to Hymenophyl- 
lum. Microtrichomanes and Gonocormus are of limited, even 
if broadljf limited, distribution; and are most improbably an¬ 
cestral to the cosmopolitan groups of T. rodicana and T. rigidvm. 

In my tentative scheme of phylogeny, I construe as the most 
nearly primitive element of Trichomanes the T. radicana-T. 
pyxidiferum group, it being the least specialized, and therein 
the most similar to HymenophyUum. So far I have convictions 
or ideas regarding the evolution, from something like this one, 
of the other groups of Trichomanes, these will appear in the 
course of this treatise, as the characterization of the several 
groups introduces the appropriate evidence. 

There has been the utmost diversity in the position assigned 
to the family as a whole. Some writers, guided by the sim¬ 
plicity of vegetative structure, have placed it at the bottom of 
the fern series. Others have assigned these ferns a place near 
Davallia, within the Polypodiacese. It is now accepted as a fact 
that these ferns are Leptosporangiat®, and generally agreed that 
within this group they represent an evolutionary line farther 
advanced than Osmundacese, but not so far as Polypodiacese, 
perhaps on a level with Schizaeaceae and Gleicheniacese. As 
compared with these, however, this family is rich in species, 
which is evidence of recent evolutionary activity. 
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Osmundace®, Gleicheniacese, and Schizaeacese (except Anemia) 
are groups with few species of very wide geographical range; 
which is evidence of considerable geologic age. In the course of 
this study I have become convinced that Trichomanea exhibits the 
same phenomenon, in a measure not appreciated, and not evident 
since the general revulsion from the comprehensive species-con¬ 
cept of Hooker and Baker. In these days, a work of this kind re¬ 
sults almost always in a considerable increase in the number of 
species for which recognition is claimed. Christensen’s treatise 
on the American species of Dryopteris and my own on Plagiogyria 
and Calymmodon are in harmony with the trend of the time. It 
is not unusual for a monograph to double the number of species 
in a genus, nor unheard of for it to multiply the number by 
ten. I describe new species in this treatise, as they are pre¬ 
sented by a wealth of material such as nobody has had in hand 
before; but I leave the genus smaller in number of recognized 
species than I found it. It is a large and diversified genus, but 
it contains a considerable number of species which compare 
in range with the species of Gleichewia and Lygodium. It is an 
old genus, as they are old. 

The chief explanation of the shrinkage in species has not been 
the careless redescription of identical plants by my predecessors— 
which has naturally occurred here, as in other genera. In 
greater number, species are reduced to synonymy because I have 
found the species of Trichonumes to be plastic, in a measure un¬ 
known to me in any other group. Recognizing this condition, 
I have then recognized the identity in many cases of plants so 
distinct in appearance that reasonably good descriptions, as 
such things go, have shown no reason to suspect the identity. 

This plasticity or polymorphism is most remarkable in Gono~ 
cormus, but, less conspicuously, characterizes Trichomanea as a 
whole. Its commonest expression is extreme variability in the 
size of fertile fronds. It is my impression that among ferns 
and vascular plants in general, a range in lineal dimensions from 
1 to 2 more than suffices to cover any normal or at all common 
variation in size; that is, if the common limit in length of frond 
is 20 centimeters, few if any will be found fertile less than 10 
centimeters long. A wider range is common in Trichomanea, 
even 1 to 4. Correlated with the variation in size, there must 
be some, and may be other, modifications. Dwarfs in the group 
of T. rigidum tend to be relatively narrow; in the group of T. 
radicana, relatively broad. A species may be quadripinnatifid in 
full development, but only bipinnatifid in its dwarf forms. 
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The segments or pinnules of a dwarf may be narrower, but 
are surer to be less numerous, than on an ample specimen. Meric 
distinctions have perhaps had undue prominence in recent de¬ 
scriptive botany; but even when they were formally barred from 
diagnoses, and presented in supplementary comments if at all, 
they found expression in other terms. Thus, with the loss in 
number of coordinate segments a pinnatifid pinnule which is 
linear with 11 of them becomes ovate if the number falls to 5; 
trifid, palmate or flabelliform if it falls to 8; furcate or auriculate 
if it loses another; and simple, with reduction to one. Such 
differences as these terms denote characterize species in general, 
in all groups; but a considerable number of invalid Trichomanes 
species owe their publication to failure to recognize these dif¬ 
ferences as necessary incidents to decrease in stature. 

Assign any plant to the wrong genus, and it makes a very 
distinct new species. The most important part of every de¬ 
scription of a species is condensed in the generic name. The 
description may be accurate and as complete as ought to be 
necessary, but if the generic name is wrong the plant is likely 
to be unrecognizable. In Trichomanes, assignment to a subgenus 
or group, or comparison with some species typifying a group, 
has often been used in substitution for many words of de¬ 
scription—and to good purpose, if the assignment was correct; 
but some authors have had amazingly little understanding of 
the groups, and even the lysigenists have known them imper¬ 
fectly. In most of the instances in which I have failed to place 
a species, it is because the group is not stated, or because I 
mistrust the statement. In more instances, the examination of 
authentic specimens has enabled me to locate species which 
otherwise would have remained pure mysteries. 

From 1843, at the latest, when Presl’s Hymenophyllaceae ap¬ 
peared and the first volume of Hooker’s Species Filicum, in¬ 
cluding these plants, was prepared, it should have been clear 
that particular care was demanded in descriptions of these 
plants; yet no subsequent descriptive botanist has seemed to be 
guided by this fact, with the single exception of van der» Bosch. 
In particular, the work of Presl and van den Bosch left no 
chance for reasonable doubt as to the importance of the venation, 
for the recognition of species and groups, yet this criterion is 
totally ignored in a large part of the descriptions published since 
their times. 

I have written many treatises on genera of ferns, but have 
found no other comparable in difficulty with Trichomanes. The 
difficulties which have just been rehearsed—careless, incomplete. 
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and wrong descriptions—more serious in this than in most 
genera, and strongly discrepant and discordant treatment by 
previous specialists in the group, were not the most fundamental 
trouble. My first attempt at a presentation of the Malay-Asiatic 
species dates back to 1908. Several years of intermittent effort 
brought me to the conclusion that no digest and summarization 
of the literature, such as had served some purpose in my hands 
with the equally large genus Cyathea, and was proving very 
useful as performed by van Alderwerelt for the ferns as a whole 
of that region, would have any utility at all in the case of 
Trichomanes. The early difficulty seemed to be that I did not 
have authentic material of enough species, and could not re¬ 
cognize or conceive them with a measure of objective reality, 
by description. With some special effort, I accumulated speci¬ 
mens from year to year, trying several times, in vain, to block 
the work out in a manner to promise eventual success. Not 
until after twenty years did it become plain that my real, basic 
difficulty, and that responsible for the measure of failure of my 
predecessors, was failure to recognize the groups. 

Such satisfaction as I take in the presentation of this treatise 
is based, not on the description of some species as new, and on 
the reduction to synonymy of a more considerable number, in¬ 
cluding a fair part of those for which I was previously re¬ 
sponsible, but on the feeling that the groups are now correctly 
segregated, and the hope that, by word and illustration, they 
are made recognizable by others. 

As to the status of these groups, I adopt for the present a con¬ 
servative attitude, and avoid the occasion of publishing any new 
names for old species by letting Trichomanes remain a very 
large and diversified genus. Only the most unique species, 
Cardiomanes reniforme, is given separate generic status. Many 
of the groups are entities as distinct as are many of the genera 
recognized in Polypodiaceee; and the maintenance of such a 
genus as Trichomanes does not serve convenience. It should 
and, eventually or presently, will be broken up. This need not 
be done in haste, and before I take the step there are several 
questions to be answered; for instance, what should be included 
in Didymoglosvum. Most, perhaps all, of the groups worthy of 
generic rank have names—some generic, some that can be made 
generic. Crepidium may be the only one usable for a group 
without formal status but not available for a genus. 

My need of twenty-four years for this work will be under¬ 
stood, and the imperfections still manifest and sure to become 
so will be more readily excused, after a cursory review of the 
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previous efforts. Monographic treatises on Hymenophyllacese 
have been undertaken by Presl, Hooker (in Species Filicum), van 
den Bosch, Mettenius, Prantl, and Giesenhagen. Only the first 
two have, even in form, accomplished their purpose. 

Presl, Hymenophyllacese (1843), divided the genus, as pre¬ 
viously construed by most writers, into two sections, each 
consisting of a number of genera. Among these genera as 
represented in our area, only Cardiomanes retains that rank in 
the present treatise. Cephalomanes, Microgoniwm (including 
Hemiphlebium), and Abrodictyon are groups susceptible of gen¬ 
eric recognition; but his Didymoglossum is not so, whatever may 
be true of the original Didymoglossum of Desvaux. In Epi- 
meliae Botanicae (1849), Presl first (pp. 16-21) increased the 
number of sections left in Trichomanea; and then (p. 268) raised 
Crepidomcmes and Pleuromanea to generic rank with diagnoses, 
and published without diagnoses Crepidium, Taschneria, Leu- 
comane8, and Amphipterum, illustrating each by a species. This 
would be sufficient evidence that Presl was not finished with his 
treatment of the groups; if not, it may be noted that his Pleuro¬ 
manea pallidum and Leucomanes album are one species. As to 
the species, Presl avowed his work as not near completion. 

Hooker paid his compliments to Presl’s treatment in such 
comments as “Than which nothing can be more at variance 
with nature.” But he fared no better himself; for Kuntze, in 
a review running through many numbers of the Botanische Zei- 
tung (1847), subjected his treatment, species by species, to a 
criticism so competent that we must regret that he, instead of 
Presl and Hooker, did not undertake a systematic presentation of 
the genus. 

Van den Bosch, a physician by profession, presented the Hy- 
menophyllacae Javanicae (1861), carefully described and beau¬ 
tifully illustrated. Fascinated by these plants, he took up the 
task of monographing the order, and as a preliminary published 
a Synopsis (1859), listing and arranging the species known to 
him. In 1861 and 1863, he published as supplements to the 
Synopsis numerous new species, which were based in large part 
on specimens in the Hooker herbarium, and which Hooker, Synop¬ 
sis Filicum (1867), promptly refused to recognize. In all of 
these works there was a rough approximation to Presl’s classi¬ 
fication ; but at the same time he published an outline 1 of his 
own proposed classification of the order. As this remains even 

* Eente Bijdrage tot de Kennis der Hymenophyllaceae, Versl. in Meded. 
d. Koninkl. Akad. van Wetenschappen. Afb. Natuurk. 11 (1861) 800-880. 
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to-day the most competently prepared complete outline, it is here 
reproduced, in full as to the subjects of my own study and in out¬ 
line as to other subjects. 

Suborder 1 . Hymbnophyllaceab. Lamina 1 cell thick. 

Tribe 1 . Hymenophylleae. Two genera. 

Tribe 2. Leptocionieae. Three genera. 

Tribe 3. Trichomaneae. Indusium tubular. 

A. Lip of indusium bilabiate. 

Hemiphlebium Presl. 

Didymoglossum Desv. 

B. Lip of indusium undivided. 

a. False veinlets present. 

Microgonium Presl. 

Crepidomanes Presl. 

Lacostea v. d. Bosch. 

b. False veinlets wanting. 

Venation catadromic. Four American genera. 

Venation anadromic. 

Cephalomanea Presl. 

Phlebiophyllum v. d. Bosch. 

Habrodictyon Presl. 

Gonocormus v. d. Bosch. 

Trichomants Linn. 

Suborder 2. Diploophyllaceae. 

Cardiomanee Presl. 

Craspedoneuron v. d. Bosch. 

Three American genera. 

Suborder 3. Loxsomaceab. 

LoxBoma. 

It may be noted here that the genera of his predecessors were 
handled very freely by van den Bosch. Didymoglossum of 
Desvaux, for example, would have included Hemiphlebium, but 
the Didymoglossum of van den Bosch is substantially Presl’s 
Ta8chneria. Crepidomanes of van den Bosch includes and is 
typified by Crepidium of Presl. Craspedoneuron is Presl's Pleu- 
romance and Leucomanes. 

At this point, death denied Doctor van den Bosch the oppor¬ 
tunity to complete his study. A half-century later, some of his 
notes were published. 3 Mettenius, 3 Prantl, 4 and Giesenhagen,* 
all avowedly undertook to monograph the family, and all began 
with an anatomical study, yielding information wanted for the 

*Meded. van s’Rijks Herbarium No. 17 (1913); No. 88 (1919). 

' tteber die Hymenophyllaceae. Abhandl. Sachs. Gee. Wias. 7 (1865) 
401-504; 6 plates. 

* Die Hymenophyllaceen (1876). 

'Die Hymenophyllaceen. Flora 78 (1890) 411. 
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eventual classification of the plants. Only Prantl reached the 
point of presenting the outline of a scheme of classification, and 
he did not carry this beyond the use of a fraction of the known 
species, to illustrate his genera and sections. In outline, in¬ 
cluding the most of the Oriental species listed, PrantTs classi¬ 
fication, Die Hymenophyllaceen (1875) 45-53, is as follows: 

Tribus I. Trichomanoideab. 

Fam. 1. Cardiomaneae. 

1. Cardiomanee: C. reniforme (Forst.) Presl. 

Fam. 2. Pth/iphyllbae. 

2. Hemiphlebium Presl emend. 

Sect. 1. Microgonium: H. sublimbatum , Mot¬ 
ic yi and euepidatum (& American). 

Sect. 2. Hemiphlebium Presl em. VDB, all 
American. 

Sect. 3. Lecanium Presl, VDB.: H . membra- 
naceum , American. 

3. Pt.Uophyllum VDB. emend, all American. 

4. Lacoetea VDB. em. 

Sect. 1. Lacoetea VDB. em. American. 

Sect. 2. Cephalomanes [as I construe it], 

Fam. 3. Trichomanrab. 

5. Gonocormu8 VDB. em. 

Sect. 1. Gonocormus VDB. 4 spp. Javanicae. 

Sect. 2. Microtrichomanes Mett. 5 spp. orien¬ 
tates. 

6. Trichomanea L. em. 

A. Minora. 

Sect. 1 . Crepidomanee Presl em.: T. humile , 
schmidianum, intramarginale, & 2 
American. 

Sect. 2. Didymogloesum Presl em.: T. Filicu- 
la t capillatum, bUabiatum. 

Sect. 3. Craapedoneuron VDB.: T . album , pal¬ 
lidum, Braunii, glaucofuscum. 

Sect. 4. Phlebiophyllum: T . venoeum. 

B. Majors. 

Sect. 5. Leptomanes: Amer. exc. T . Smithii 
(Abrodictyum Cumingii Presl). 

Sect. 6. Eutrichomanee: T . epecioeum, maxi¬ 
mum, longiaetum , apiifolium, A 
American. 

Sect. 7. Lacoeteopsie: Amer. inci. T. radicans. 

Sect. 8. Selenodeemium: T. rigidum, obscu¬ 
rant, clongatum . 

Sect. 9. Davalliopsis: American. 

Tribes II. Hthrnophyllohuoai:. 

7. Hymenophyllum, in 4 sections. 
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Even more than van den Bosch, Prantl changed the use of 
the older generic names. 

There have been two more-recent enumerations of the species. 
Sadebeck * began, like Prantl, with the species with simple fronds, 
but did not apparently attempt to classify the species for any 
other purpose than facility of identification. The same is true 
of the Malayan Ferns of van Alderwerelt van Rosenburg. In 
both of these works, the minor genera of Presl, van den Bosch, 
etc., are abandoned or reduced to the status of sections. At 
least for the present this is my policy also. 

While intending this treatise to serve as a monograph for the 
group and region treated, I have fallen particularly far short 
of the mark as to the western part of the area—Africa and its 
islands. I would have preferred to restrict myself to the Malay- 
Asiatic floristic region, but was forced to take account of the 
African islands, because some of the species most critically 
important in the Malay region were described there. Being thus 
compelled to deal with these species and islands, I have thought 
it expedient to treat the African species, so far as material was 
available. However, my presentation of the African species 
has had to remain so incomplete that I have abstained from 
even the mention of species not seen—except and unless these 
species have at some time been reported farther East. 

I have deliberately deviated from modern monographic prac¬ 
tice—a practice for which the model was established for all time 
by Milde’s treatise on Equisetum —by abstaining from the cita¬ 
tion of literature and of collections, except as the citation 
could be expected to be of service to some other worker. The 
listing, as citations of literature, of every published mention of 
a species or of its name has become a silly waste of space. As 
exemplified in many recent treatises, the lists of publications 
have no necessary relation to the plant, but only to its name; 
and the compilers of such lists usually have and can have no 
idea as to whether the plant or merely its name is referred to. 
I would have added not less than one-third to the bulk of this 
publication by complete citations of this kind. Brause lists, 
for example, fifty-one species of Trichomanes from Papua. The 
mere citations, one at a time, would occupy perhaps a page. 
In a case like T. acroscopvm, the citation would serve no pur¬ 
pose because he merely refers to another publication; in such 
cases, though, one is at least sure of the plant in question. In 
a case like T. bipunctatum, even that much is not certain; I 


Nattirlichen Rflanzenfamilien of Engler and Prantl 1 pt. 4 (1902). 
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doubt its occurrence in Papua, but may not presume to correct 
Brause’s list without seeing all the specimens on which it was 
based—an impossibility which is patent when it is considered 
that the list is partly original and partly founded in turn on 
mere report. 

Even in devoting space to the listing of synonyms I have been 
abstemious—possibly too much so in this case. Pteridologists 
have in Christensen’s Index Filicum the most perfect compilation 
of synonyms ever compiled for any large group of plants, and 
make poor use of it if it is used to facilitate instead of to obviate 
the padding of our literature with lists of this kind. 

I have listed collections only when there was an evident 
service to be performed by the citation—types, of course; other 
specimens authenticated by the author or by comparison with 
the type; specimens peculiar enough to require detailed mention; 
specimens substantiating statements as to range, when this 
seemed necessary; specimens distributed wrongly named; some 
doubtful cases; and the subjects of my illustrations, to permit 
appraisal of their authenticity. The enumeration under each 
common species of every collection seen, and of the herbaria 
in which it is represented, impresses me as a waste of space. 
It has been incumbent upon me to examine several hundred 
specimens of some of these species, which is bad enough with¬ 
out the publication of the details. The time approaches when 
such enumeration will be impossible; as herbaria multiply and 
grow, the subject of a volume would have to be one species, 
instead of a genus or family. 

An index of collections, arranged by collectors and their col¬ 
lection numbers, in sharp contrast with an enumeration of 
collections arranged by species, would be of real utility in the 
application of names to herbarium specimens, and the im¬ 
possibility of compiling such an index is regretted. 

The distribution of the species of Trichormnes is remarkably 
uniform. Statistics as to the number of species in different 
geographical regions are, of course, subject to distortion in¬ 
cidental to the selection of the areas and the interpretation of 
the species. Construing the species as I have done, and dealing 
only with those which I list with numbers, Polynesia (including 
Hawaii but not New Zealand nor New Caledonia) has 80; Asia 
excluding the Malay Peninsula, 20; Papua, 27; the Philippines, 
27; Java, 24. Africa, including its islands, would fall within 
this range if I had been able to treat it with the same tho¬ 
roughness. These figures illustrate the subjective nature of 
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such statements, being too low for Asia, because of my summary 
treatment of Taschneria, and too high for Java, because of 
maintenance of disproportionally many species of Gonocormm. 
Still, whatever allowance may be made for my inconsistencies 
and mistakes, it remains true that the distribution is strikingly 
uniform. 

The wide distribution of the most of the groups is also note¬ 
worthy. Only two of the groups—and these the only mono- 
typic groups, Abrodictyum in the Philippines, and Phlebiophyllum 
in New Zealand—are local. Crepidium and Pleuromanes range 
from Asia across Polynesia. Microtrichomanes, Gonocormus, 
Taschneria, Macroglena, and Cephalomanes range from Poly¬ 
nesia west at least to the East African Islands. The groups 
of T. pyxidiferwm, T. radicans, and T. rigidum, and Hemiphle- 
biwn are pantropic or world-wide. 

Beside the facilities of the University of California and of 
my own herbarium, I have had loaned for a long period the 
specimens subject of this study from the United States National 
Herbarium, the Gray Herbarium, and the herbaria of the Bureau 
of Science in Manila, the Singapore Botanic Garden, and the 
California Academy of Science. After the University of Ca¬ 
lifornia contributed more than 800 dollars to the illustration 
of this study, the National Research Council made possible its 
completion by a grant of 500 dollars. To all of these institutions 
and to their chiefs and to those inconvenienced by my calls and 
my delays, I tender this expression of very sincere gratitude. 
To Dr. W. R. Maxon, Dr. E. D. Merrill, Dr. Carl Christensen, 
Dr. H. L. Lyon, and Count Ugolino Martelli, I am indebted for 
assistance in details. 

All photographs have been made by Mr. W. C. Matthews, whose 
work speaks competently for itself. The drawing was done 
at first by Miss Alice Hamilton; the illustrations of T. dentatum 
and T. ccmdatum are examples of her work. Miss Phyllis 
Wrightson then assisted me for nearly a year, and is entitled 
to the largest part of the credit for the artistic quality of the 
drawings. This phase of the work was completed by Dr. H. 
S. Yates, to whom I am indebted for much technical judgment as 
well as for quickness and accuracy. Plate 1, fig. 2, is the work 
of W. Garcia. Good illustration is of such exceptional import¬ 
ance in a treatise on Trichomanes that the obligation to the ar¬ 
tists deserves particular emphasis. For the composition of the 
most of the plates, I am indebted to the Bureau of Science and, 
particularly, to Dr. Eduardo Quisumbing. 
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Finally, being called away for work of another kind as this 
study approaches completion, I entrust the final details of prep¬ 
aration for the press to Dr. H. F. Copeland, in charge ad in¬ 
terim of the herbarium of the University of California. 


List of the groups. 


1. Pyxidifera. 

2. Phlebiophyllum. 

3. Pleuromanes. 

4. Gonocormus, 

5. Microtrichomanes. 

6. Crepidium. 

7. Taschneria. 

8. Hemiphlebium. 


9. Scandentia. 

10. Grandia. 

11. Apiifolia. 

12. Rigida. 

13. Cephalomanes. 

14. Abrodictyum. 

15. Macroglena. 


Key to the groups. 

Rhizome creeping, filiform. 

Fronds simple or lobed. 8. Hemiphlebium. 

Fronds dichotomous or palmate, never proliferous. 

5. Microtrichomanes. 

Fronds dichotomous to pinnate in plan, some axes proliferous. 


4. Gonocormu*. 

Fronds pinnate in plan, not proliferous. 

Without false veins or specialized margin. 

Segments with costa only. 1. Pyxidifera . 

Not dissected into segments with single veins. 

2. Phlebiophyllum. 

Margins specialized, without other false veiniets. 

Broad, thick axial pads present. 3. Pleuromanes . 

Without broad axial pads... 0. Crepidium. 

Spurious veiniets present .. 7. Taschneria. 

Rhizome stout and/or fronds clustered. 

Fronds simply pinnate, stipes clustered. 13. Cephalomanes. 

Fronds more compound, or stipes remote. 


Fronds dissected into almost bristlelike segments. 

15. Macroglena. 

Segments broader, or soft. 

Rhizome elongate, fronds remote. 9. Scandentia . 

Rhizome shorter, erect, fronds clustered. 

Cell walls not thickened and pitted. 

Epiphytes with large, tender fronds. 11. Apiifolia . 

Terrestrial, with firm fronds. 10. Grandia. 

Cell walls thickened and pitted. 

Cells elongate transversely to costa.. 14. Abrodictyum. 
Ceils not elongate transversely to costa....l2, Rigida. 


I. THE GROUP OF TRICHOMANES PYXIDIFERUM 

Small ferns, with creeping, filiform rhizomes, pinnatifid or 
more compound fronds, and no false veins or specialized mar¬ 
gins. The species assembled here are not altogether a natural 
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group. The most of them, with the group of T. radicans, really 
constitute one group, which is the least-specialized element of 
the genus, and on this ground susceptible of construction as its 
most primitive element. From the group here treated, taking 
it in a generalized sense, have probably been derived Crepidium, 
Gonocomvus, Pleuromanes, PhlebiophyUum, and Taechneria. 
Tropics of both hemispheres. 

Key to the species. 

Involucre not bilabiate, or but slightly so. 

Rachis winged. 

Sori axillary. 

Involucre narrowly winged. 

Mouth entire. 


Frond commonly 5 cm long. 1. T, pyxidiferum. 

Frond less than 3 cm long. 3. T, parvunu 

Mouth dentate . 4. T . draytonianum. 

Involucre broadly winged. 

Frond lanceolate to oblong. 9. T. latifrone . 

Frond commonly ovate. 6. T . echmidianum, 

Sori terminal on major segments. 2. T . etenoeiphon . 

Rachis wingless ..... 7. T, Coleneou 

Involucre strongly bilabiate . 6. T. Hosei . 


1 . TRICHOMANES PYXIDIFERUM Liannas. Pints 1 . If. 1 . 

Trichomancs pyxidiferum Linnjeus, Sp. Pl. (1763) 1098. 

Trichomanes frondibus sub-bipinnatis; pinnis alternis confertis lobatis 
linearibus. 

Filix pyxidifera Plum . fit, 7k, t . 50, t, B, 
******* 

Habitat in America.—Linmeus, loc. cit. 

Rhizome creeping, filiform, densely beset with black hairs; 
stipes remote, 2 to 3 cm long, terete, with a narrow wing on 
the upper part; frond up to 8 cm long and 8.5 cm wide, 5 by 
2 cm being a commoner size, bi-tripinnatifid; rachis winged; 
segments less than 1 mm wide, short, green; marginal walls 
thin, lateral walls moderately thick but appearing more so 
because of the contents appressed to them, straight, uniform; 
sori occupying short lower segments, involucre 2 mm long, 
winged, with dilated mouth, not or hardly bilabiate, receptacle 
protruding by twice the length of the involucre. The sorus 
illustrated, Plate 1, fig. 1, is atypical, having the tube wider, 
and the mouth less dilated than usual. 

Natal, Wood, a. n. Kilimanjaro, Dmberiberger 82. Usam- 
bara, Holst 1218. Also in the American Tropics. 
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Fehse 15, from Kamerun, has sori occupying all segments 
near the apex of the frond. Last 843, from eastern tropical 
Africa, has the mouth more overfull, and therewith somewhat 
bilabiate. A Natal specimen, Buchanan 1, U. S. Nat. Herb. 
827161, has thd involucre very narrowly winged, rather short, 
and truncate. All of these can be T. pyxidiferum, without re¬ 
moving all bounds to the species. Staudt 554, distributed as 
T. erosvm, which it is not, may also be a small form of it, and 
is at any rate a relative. 

On the other hand, no one of the very many Asiatic and 
Malayan specimens found bearing this name may well be so 
construed. In about equal numbers, the most of them are either 
Gonocormu8, or relatives of T. bipunctatvm, with false veins. 

Trichomanes pyxidiferum and T. radicans are related, and 
no wide gap separates the smaller plants referred to the latter 
species from strong specimens of T. pyxidiferum. Trichomanes 
pyxidiferum as a group, not in this connection as a species, is 
reasonably to be construed as parental to Pleuromanes, to Gono- 
cormus, and to Crepidium; and I believe that the same ancestry 
may reasonably be postulated for Taschneria. 

t. TMCHOMANBB STENOSIPHON Chrtat. Plat* 1. 8*. 2. 

Trichomanes stenosiphon Christ, Fedde’s Report. 5 (1908) 10, 

Rbizomate tenui, intricate, longo repente, more HymenophyUorum in- 
tertexto, ramosissimo, radicoso. Foliis numerosis approximates, stipite 
1 ad 3 cm longo alato, fronde 3 ad 5 cm longa, ovata acuminata aut ro- 
tundata, ad basin haud attenuata, tripinnatifida, rachiolata [rhachi alata] 
undulata, pinnis alternis patentibus, confertis, ovatis, infimis deltoideis, 
costis costulisque alatis, pinnulis ovato-cuneatis, iterum fere flabellatira 
dissectis, lobis ultimis 1 mm latis, furcatis, subacutis, saepo valde divaricatis, 
nervo uno conspicuo praeditis, urceolis terminalibus 1J mm longis, 3 mm 
latis, cylindricis, raro subcampanulatis, vix aut ne vix quidem latioribus 
quam lobi soriferi; ore vix dilatato, receptaculo exserto, textura subcoriacea 
diaphana; colore atrobrunneo. 

Corea: in lacunis torrentium, Quelpaert, Oct. 1906, No. 108 (Urb. Fa- 
urie leg.).—Christ, loc. cit. 

My specimen of Faurie 108 is almost sterile, but 106 of the 
same collection is the same species and fits the description com* 
pletely. Faurie 12 4 of 1906 and 56 of 1907 are probably not 
specifically different, but have broader indusia, those of 12U 
more evidently bilabiate. 

The crisping of the wing of the rachis, in a manner suggest¬ 
ing Hymenophyllum cmstrale, is very evident on Faurie 106 f 
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108, and 56. The position of the sori, immersed in the apices 
of the major segments, is notable in the group; and the involucres, 
especially those of 106, when observed dry, well justify the 
specific name. 

Known from Korea only. Like T. parvunu, a reduced member 
of the group of T. radicans. I do not know that it is not T. 
amabile Nakai, which, by description, I have reduced to T. rad- 
icons. 

3. TRICHOMANES PABVUH Copeland «©. hoy. Plato 1, flf. S. 

T. parvum gregis T. radicantis, rhizomate filiforme nigrohir- 
suto; stipitibus setiformibus 1 ad 2 mm longis deinde 1 cm longis 
ad latitudinem 1 ad 1.5 mm alatis; fronde 2.5 ad 3 cm alta, 1.6 
cm lata, bipinnatifida segmentis interdum apice fissis, rhachi late 
alata; pinnis (accuratius segmentis primae ordinis) paucis, late 
ovatis, fiabellatim pinnatifidis; parietibus cellularum tenuibus, 
ob interanea aspectu crassioribus; venis spuriis omnino caren- 
tibus; soris axialibus acroscopicis, sessilibus, parvis, involucro 
vix ultra 1 mm longo, infundifuliforme, alato, ore leviter dilatato 
non bilabiato, receptaculo exserto. 

Formosa, Tamsui Mountains, “damp rocks in dark glens— 
very rare.” W. Hancock 107, September 4, 1881. Type, U. S. 
Nat. Herb. 51 HO. Only one of the many fronds of this speci¬ 
men is fertile. 

As occurs with other small species, the imperfectly or atypi- 
cally developed fronds are of all possible shapes. The winged 
stipes mark this dwarf clearly as no Gonocormus; these, with 
the black, densely hairy rhizomes, the texture, and the sori, 
let it be recognized as a relative of T. radicans, the most reduced 
known. It cannot be identified with T. Kurzii (assuming iden¬ 
tity with T. nanum van den Bosch), nor with T. acuto-obtusum 
Hayata, because of the absence of false veins. It is distinguished 
from its relative, T. stenoaiphon, by the position of the sori, the 
broad wing on the stipe, and the noncrisped wing of the rachis; 
as the two are known, it is distinctly smaller. 

4. TH1CH0MANE8 DKATTONIANUM BnckanrMt*. Plate 1, In. 4 to 7. 

Trichonw.net draytonianum Brackenridge, U. S. Expl. Exped. 16 
(1854) 252, pi. 86, fig. 3. 

Hab. Sandwich Islands; in humid forests, creeping over the trunks of 
trees. 

Rootstock creeping and pubeecent, stout in proportion to the else of the 
fronds; the rootlets tomentose with a dense coating of short black hairs. 
Stipe flattened, about half an inch in length, smooth, with a narrow mar- 
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gin, which increases in breadth towards the base of the frond. Fronds 
broadrlanceolate , glabrous, 2 inches and upwards in length, by 8 to 10 
lines broad, of a pale green colour, deeply bipinnatifid at the base; the 
primary division* somewhat rhombic-ovate and less deeply divided: lad- 
nia* short , nearly oblong, obtuse, simple, or else bifid or bidentate. Rha- 
chis and veins stout of a dull-brown colour. Indusium supra-axillary, 
subcylindrical, immersed, about half its length , attenuated at the base,, 
the mouth spreading, scarcely two-lipped , its diameter nearly equal to the 
length; the wings on the outer side sometimes wanting. Receptacle fili¬ 
form, exserted about twice the length of the indusium. 

Related to the preceding species [T. humile ]; but readily distinguished 
by its only partially immersed indusium, with a more spreading mouth, 
and by the absence of a thickened margin to the frond. 

Brackenridge’s descriptions of new species are provided with 
brief Latin diagnoses, but the English versions are the more 
authoritative as well as the more complete. 

Brackenridge collected this species on Oahu and Hawaii; I 
have it also from Kauai, Molokai, and Maui. It has been distri¬ 
buted under its proper name, as T. humile, and as T. Filicula. 
To the last ( T. bipunctatum) , it has no near affinity. There is 
more resemblance to T. humile. If this is evidence of affinity, 
T. draytonixmum, confined as it is to the Hawaiian Archipelago, 
which has certainly derived the greater part of its fern flora 
from the South Seas, is to be regarded as a derivative of Crepi- 
dvum, which has lost the distinctive character of that group of 
species. 

Aside from the absence of the specialized margin, it is dis¬ 
tinguished by a more-expanded lip, with shallowly sinuate-dentate 
margin; by less-dissected primary segments (pinnae), giving 
the frond a more compact appearance; by the occasional ab¬ 
sence of a wing near the base of larger fronds, which are then 
really pinnate; and by the presence on such fronds of two or 
three sori on the larger primary segments. I do not find on 
Brackenridge’s material, nor on any other, any sori which are 
not winged throughout; the wing is very variable, sometimes 
wider than I have ever seen in T. humile. The mouth is not 
bilabiate, but is so dilated that it is almost always made to ap¬ 
pear so when pressed. 

I. TBICHOMANBS SCHMIDIANUM Z.nkar. Plat. 1, flt. I. 

T. Schmidianum Zenkbr ex Taschner, Dissert. (1843) 34, pi. 1, 
figs. 1, 3, 5. 

Tr. fronde bipinnatlfida, ovato-oblonga; rhachi alato sinubus subro- 
tundia; lobis oblongia obtusis, pinnatifidis, decurrentibua; laeiniia bi-trifldia 
aubretusis, margine integro, nervis stipiteque squamoso-hirsutulis; in- 

17*711-1 
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volucria axillaribus, exaertia, infundibuliformibua, subpedicellatls, margins 
aubundulatis. Columella subhirsuta, involucro longe prominente apice brevi. 

Obeerv. Plants junioribua Trleh. pyxidiferi L. exemplaribua afflnia, 
differt vero atructura graciliori involucria excavatis, patentiaaimia, in- 
fundibuliformibua, margine aubundulatis. . . . Frondes tripollicarea, 
1-li pollioea latae, virides .... 

Crescit in India oriental. Montibus coeruleia Outacamund, . . .— 
Taachner, loc. cit. 

In the Gray Herbarium is a specimen from the Hooker collec¬ 
tion, collected by Schmid, fitting this description in everything 
except size; this may well be a cotype. The involucre is slightly 
longer than as depicted by Taschner; and I do not find the tricho- 
mes present on his figures, but these might well have disappeared 
with time. The fronds of this specimen are 8 cm, rather than 8 
inches in length. 

This is the fern figured as T. FUictda by Beddome, Ferns of 
Southern India, Plate 7, later corrected (with Plate 283 of 
Ferns of British India) to T. pyxidiferum, with notation that 
it is “the Schmidianum of Van den Bosch." It falls within the 
range of the plants called T. pyxidiferum, in America, but can 
be distinguished from what I suppose to be that species in a 
stricter sense by relatively short involucre, with less-dilated 
mouth and broader wing. I have seen only the one specimen. 

Besides the foregoing species, there have been described 
many either said to be relatives of T. pyxidiferum, or appearing 
from the descriptions to be such. I have found the alleged rel¬ 
atives, when known to me by specimens, to belong in various 
groups, most often in Gonocormus or Taschnerui. Because false 
veins are critically important in the recognition of groups, but 
are still often ignored in descriptions, nothing remains but to 
assume affinity, until specimens are seen. In this manner, I 
provisionally assign to this group the following three species: 

TRICHOMANKS MICROCBILUM Baker. 

T. mierochUum Baker, Trans. Linn. Soc. Bot. 4 <1894) 250. 

Collected at 7,000 feet altitude on Mount Kinabalu, Borneo, 
Havilcmd H78. By description, this seems suspiciously like its 
coendemic, T. Hosei, described seven years earlier by the same 
author. 

TRICHOMANB8 WILDS Balter. 

T. Wildii Bailey, Queensland Dept. Agr. Bot. Bull 4 (1891) 19, 
pi. 6a; Lithograms, Ferns of Queensland 22. 

Rhizome slender, tomentose, forming dense masses on bark. Fronds In¬ 
cluding stipes about 1 in. high, pinnate, with pinnatifid pinnae, stipes 
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flattened as in T. Bamardiana, with a few dark hairs at the very base. 
Pinnae few, distant, with 8 or 4 linear lobes, veinless except the central 
costa. Indusium almost free on the upper side of the pinnae some dis¬ 
tance from the axil, mouth spreading but scarcely lipped. 

Hab.: near Cairns, C. J . Wild .—Bailey, loc. cit. 

Apparently a distinct species, with some resemblance to T. 
dmytoniamm. 

TRICHOMANES R1ERONYMI Bran*. 

T . Hisronymi Brause, Bot Jahrb. 49 (1912) 0. 

Northeast New Guinea, Schlechter 19701. Said to resemble 
T. brevipes in appearance, but to have toothed margin of seg¬ 
ments and involucres, no false veins, and wingless stipes. 
Toothed margins are strongly suggestive of Leptocionium. 

t. TRICHOMANES HOSEI Baker. Plata 2. five. 2 to 4. 

Trichomanes Hosei Baker, Journ. Linn. Soc. Bot. 22 (1887) 223, pi. 
12. 

Rhizomate flliformi late repente, stipite brevi nudo haud alato, fron- 
dibus parvis ovato-rhomboideis tripinnatis, pinnis inferioribus maximi* 
deltoideis basi postice cuneato-truncatia, segmentis ultimis linearibus uni- 
nerviis intcgria ascendentibus, soris terminalibua solitariis, involucro 
infundibular! angusto alato labiis 2 parvis semiorbicularibus praedito, 
receptaculo breviter exserto. (Plate XII.) 

A small finely-cut species allied to the Philippine T . brevipes , Baker, and 
T. Smithii , Hook., and Polynesian T . tenue , Brack. Fronds about 2 in¬ 
ches long, 4 inch stipe included, erect, spaced out upon the long filiform 
rhizome. Final one-nerved entire segments about 1 of a line broad, not 
more than 1-4 in. long. Involucre i in. long, narrowly winged on both 
sides nearly or quite to the top of the tube.—Baker, loc. cit. 

Known to me by a cotype in the Singapore Herbarium. It 
might well constitute a group by itself, having the involucre of 
a Tachneria but no false veinlets, and cell walls suggestive of 
3P. cupres8oide8 . 

T. TRICHOMANES COLENSOI Hooker, f. Plot* S. 

Trichomanes Colensoi Hooker, f., Ic. PI. 10 (1854) 979. 

Caudice gracili filiformi elongato, frondibus oblongis acuminatis laxe 
pmnatis, pinnis subpinnatifidis laciniis brevibus linearibus angustis acu- 
tis erecto-patentibus integris vel incisis, involucris solitariis basin versus 
singulae pinnae insertis infundibuliformibus stipitatis liberis, columella 
longissime exserta flexuosa. 

Trichomanes Colensoi, Hook ¥ fil> mst . 

Hab. Interior of the Northern Islands, New Zealand, near Waikare 
Lake, Rev. W. Colenso , «. 10$. —Hooker, loc. cit. 

Stipes remote, 2 to 8 cm long, filiform, wingless; fronds com¬ 
monly 8 cm long and 2.5 to 8 cm wide, bipinnate, with filiform, 
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wingless, sometimes zigzag or flexuous rachis; pinnules stalked; 
cuneate, incised with erecto-patent segments, thin and green; 
walls thin, straight, uniform; sori in the place of the lowest 
acropetal pinnules, or less frequently of basal acropetal seg¬ 
ments, involucre narrowly winged, truncate. Plate 8, fig. 1, 
frond, X 1; fig. 2, detail of structure, X 400; fig. 3, sorus, X 15; 
the sori are often more slender. 

New Zealand, both islands, endemic. 

2. PHLEBIOPHYLLUM; THE MONOTYPIC GROUP OF T. VENOSUM 

8. TR1CHOMANES VENOSUM H. Brown. 

Trichomanes venosum R. Brown, Prod. Florae N. Holl. (1810) 
169; Hooker and Grevillb, Ic. Fil. pi. 78; Field, Ferns of New 
Zealand 71, pi. 14, fig. 4; p). 18, fig. 3. 

Frondibus pinnatis, pinnis linearibus venosis crenato-repandis: inferio- 
ribus basi lobatis v. pinnatifidis lntnsque unifloris. (D. J.). v. v. —Brown, 
loc. cit. [J signifies Port Jackson; and D, Tasmania.] 

An epiphyte on trunks of Dicksonia, or on mossy logs, etc., 
rhizome coarsely filiform, 0.3 mm in diameter, dark, hairy; stipes 
seriate but approximate, 1 to 3 cm long; frond commonly 4 
to 6 cm long, lanceolate to obovate or broadly elliptic, pinnate 
with wingless rachis; pinnae most variable, ranging on single 
fronds from ovate and 1 cm long to linear, 3 cm long by 2 mm 
wide, the lowest short-stalked, the upper adnate, the lower ones 
commonly with a basal acropetal lobe, membranaceous, glabrous; 
costa flexuose, veins forked, sometimes twice, or in broad pinnae 
several times, without false veinlets or specialized margin; sorus 
one on a pinna, on the upper side at the base, the tubular involu¬ 
cre commonly half-immersed, the upper half winged, mouth 
strongly dilated, receptacle long-exserted. With pinnae of the 
short form only, this is T. venustvlum Colenso. 

An isolated species, with some affinity to the group of T. 
pyxidiferum, and to American rather than to the Oriental rep¬ 
resentatives of the group. As a component of the vegetation, 
it occupies the place taken by 7. pallidum in the Malay region. 

Apparently common in New Zealand and Tasmania, and east¬ 
ern Australia north to Queensland. 

3. PLEUROMANES; THE GROUP OF TRICHOMANES PALLIDUM 

A group characterized in its full and typical development by 
a pad of tissue several cells thick inclosing the costa and ex¬ 
tending more or less of the way to the margin; by the presence 
of long, white hairs on this pad; by glaucescence, sometimes 
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sufficient to color the frond white or blue; and by a specialized 
margin, the cells of which are not essentially elongate, nor with 
veiy oblique walls. Epiphytes on trunks or rocks, usually with 
long, weak stipes, the fronds pendent and forming mats. From 
the Himalayas across Polynesia. 

Key to the species. 


Axial pad wanting . 9. T. latifron *. 

Axial pad narrow, frond naked or nearly so... 10. T. acuturru 

Axial pad evident, frond commonly hairy. 11. T, pallidum . 


t. TRICHOMANES LATIFRONS ran den Beech. Plate 4. 

T . latifrons van den Bosch, Ned. Kruid. Arch. 5 # (1863) 209. 

T . cupriessifolium Hayata, Ic. PI. Formos. 4 (1914) 136, fig. 73. 

Fronde oblonga vel lanceolate acuminata bipinnatifida; laciniis prima- 
riis erecto-patulie remotiuaculis anguste oblongis pinnatifidis, secundariis 
(lacinulis) erecto-patulis remotis aubslmplicibus late linearibua pa rum 
elongatis, apice angustato rotundato, margine leviter undulato; rhachi all. 
lata undulata deorsum angustata marginata venisque et venulis conco- 
loribua; cellulia diaphania teneriusculis mediocribus (facile magnis) inae- 
qualibua subregulari bus elongato-hexaedris acutangulis, parietibus hyafinis 
rectis tenuibua, interaneia globulosia, globulia diffusis minutiasimis glo- 
meratis densiuaculis pallide flavescentibus, marginalibus semi-hexaldris 
elongatia, soris majusculis in laciniis secundariis parumper abbreviatis 
immersis, indusio ventricoso utrinque ala lata undulata marginato in 
limbum patulum undulatum senaim leviter expanso, receptaculo parum 
(?) elongato; stipite 2-3 centim. longo apice angustissime alato vel terete 
concolore. Rhizoma horizon tale setaceum parce ramosum atro-fusco-tomen- 
tosum; frons 1 decim. circiter longa, 3 fere centim. lata membranacea 
teneriuscula diaphana fuscidula. 

Habitus quaedam intercedit cum T . glaucofusco Hook, similitude, atten- 
tius vero comparatum mox pluribus notis distinctum esse patet nostrum, 
v. g. limbi opaci juxta venas venulasque, pilorum, glaucedinis defectu, etc. 

Hab. India orientalis (Khasya),-? (Herb, Hook.) —Van den Bosch. 

This resembles not the real T. glaucofuscum. Hooker (T. palli¬ 
dum Blume), but the Philippine plant, T. acutum Presl. To 
the latter it has both resemblance and affinity, but is distin¬ 
guished, beside in a measure by the points noticed by van den 
Bosch, by the absence of any marginal line. 

Several specimens in the United States National Herbarium 
and Gray Herbarium, collected by Hooker and Thomson in 
Khasya, and sent from Kew as T. gmcile Moore (it does not 
seem to be T. gracile van den Bosch), represent this species. 
There is also in the Gray Herbarium a specimen from Bhotan, 
ex herb. Griffith, from Kew; as this is named T. latifrons, in 
spite of the fact that the species was not recognized by Hooker 
and Baker, I suspect that it is a cotype. These are identical 
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with Faurie 806 and 625, from Mount Arisan, Formosa, the 
type locality of T. cupressifolium, which they surely represent. 
For. Bur. 16818 Curran, Merritt, and Zschokke, from Mount 
Pulog, Luzon, which 1 marked as new when it was collected in 
1909, is also this species. 

Hancock 188, from Yunnan, distributed as T. pyxidiferum, is 
thinner and has a narrowly winged involucre; it is near to this 
species, if not identical. 

Trichomanes latifrons and T. acutum form a series connecting 
the generalized and not strictly existent T. pyxidiferum of the 
Orient with the highly specialized T. pallidum, and may reason¬ 
ably be regarded as representing steps in the evolution of the 
last species, whatever the exact ancestor of the series as a whole. 

10. TRICHOMANES ACUTUM PmL 

T. acutum. Presl, Hymenophyllaceae (1843) 134. 

Pleuromanes acutum PRESL, Epimeliae (1849) 258. 

T. fuscoglaucesceng Hooker, ex J. Smith, Journ. Bot. 3 (1841) 417, 
nomen, meant to be T. glaucofuacum. 

T. glaucofuscum Hooker, Sp. Fil. 1:128, as to the Luzon plant, pi. 
40 A. 

T. fronde oblongo-Ianceolata obtusa glaberrima profundiaaime bipinna- 
tifida basi pinnata, laciniis primariis pinnisque oblongo-lanceolatia acumin- 
atis, aecundariis oblongia, bi-trilobis, lobis linearibus acutia mucronulatia 
integerrimis, soris exaertis, indusii limbo patente integro, reoeptaculo recto. 

Cuming pi. exs. philip. n. S19. 

Habitat in insulis philippinis, praesertim in insula Luzon, ubi legit clar. 
Cuming.—Presl, Hymen. 134. 

The frond is usually lanceolate rather than oblong-lanceolate, 
acute rather than obtuse, glabrescent instead of very glabrous; 
the rachis is narrowly winged to the base; the segments are 
usually but not always acute; the base of the involucre is usually 
distinctly immersed; and the receptacle is curved if full-grown 
and intact, which is a rare condition in herbarium specimens. 

The fronds are large and long, 20 to 30 cm in length; the 
axial pad is contracted to a thick-walled cortex such as occurs 
generally in the genus; it is therefore naked as compared with 
T. pallidum, but young fronds bear a few long hairs like those 
of that species; the involucre is 2 to 2.5 mm long, with a flaring 
mouth 1.5 mm wide. Otherwise it is like the plants of Polynesia 
and Ceylon, with which Hooker, at that time not knowing T. 
pallidum, confused it as T. glaucofmcum. 

Known only from the mountains of northern Luzon, Cuming 
219 (type), in Gray Herbarium (two sheets), United States Na« 
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tional Herbarium, and Bureau of Science herbarium; Bur. Sci. 
19619,19679, S7518, S77S2, 37761, 40409; Merrill 7813; Topping 
BOO. 

11. TRICHOMANK8 PALLIDUM Bloat. 

T. pallidum Blums, Enumeratio (1828) 225. 

Pleuromanea pallidum Prbsl, Epim. 258. 

Craapedonewron pallidum van dsn Bosch, Hymen. Javan. 14, pi. 8. 

T. album Blums, Enum. 226. 

Leucomanea album Presl, Epim. 258. 

Craapedoneuron album van dsn Bosch, Hymen. Javan. 12, pi. 7. 

T. glaucofuacum Hooker, in Nightingale’s Sketches 181; Sp. Fil. 

1; 128, except as to the Luzon plant. 

Craapedoneuron Braunii van dsn Bosch, Hymen. Javan. 15, pi. 9. 

T . 8avaienae Lauterbach, Engler’s Jahrb. 41 (1908) 218. 

T. fronde bipinnatifida oblonga sparsixn setosa glaucescente (plant, jun. 
pinnatifido-digitata), pinnis subalternis cuneato-oblongis pinnatiftdis, laciniia 
cuneiformibus subbifidis, lacinulia linearibus obtusig emarginatis, rachi 
alata, stipite tereti glabro. 

Obs. Maxime affine 7V. lucenti, Sw. 

Creacit ad truncoe arborum in Javae aylvis primaevie . 

Var. B. Glaucumy pinnis suboppositis approximatig pinnatiftdis, laciniia 
linearibus obtusia emarginatis. 

Creacit in arboribus Provinciae javanicae Bantam .—Blume, loc. cit. 

Trichomanes album Blume, Enum. (1828) 226: 

T. fronde blplnnatifids ovato-oblonga strigosa albida, pinnis oppo.itis 
altemisve cuneato-lanceolatis pinnatiftdis, laciniia cuneiformibus incisis, 
lacinulis linearibus subbifidis, rachi marginata, stipite tereti glabro. 

Creteit in Javae montibue exeeleis. 

This is one of the most distinct species in the genus—after 
the removal of Cardiomanes, and dealing only with the Old 
World. The margin, responsible for van den Bosch’s generic 
name, Craapedoneuron, is peculiar, and apparently far from 
uniform—compare the figures of van den Bosch, Hymen. Java¬ 
nicae, pi. 10, and of Mettenius. A marginal row of small, 
more or less elongate cells, apparently thin-walled, is sometimes 
evident. The next row inward has thick, dark walls, and may 
be two cells in depth. 

The veins are immersed in a broadly flattened strand or pad 
of thick-walled cells, which, misinterpreted, was responsible for 
Presl’s first generic name, Pleuromanea. This pad is several 
cells thick in the middle, and thins to two toward the margin. 
Van den Bosch, giving more accurate definition to Blume’s two 
species, T. pallidum and T. album, assigned to the latter the 
specimens with a one-cell-thick wing a couple of cells wide. 
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between the pad and the specialized margin; to the former, 
the specimens with the wing half a dozen cells wide; specimens 
with a still wider wing, and correspondingly narrow pad, con¬ 
stituted his third species, T. or C. Braunii. Confining attention 
to Javan specimens, with which alone he dealt, I cannot see 
that they fall into distinct groups. Rarely, the wing is obso¬ 
lete, the pad extending to the submarginal strand; elsewhere 
on the same fronds the wing is one, two, or three cells wide. 
On other fronds, it varies from 2 to 4 or 5 cells, or from 3 to 6, 
5 to 9, etc. I find no correlation between the width of the pad 
and any other character except the pubescence. Accordingly, 
I regard the three Javan “species” as one. Beyond Java, the 
commonest form is the typical T. pallidum in Sumatra, Borneo, 
the southern Philippines, and Papua. Farther north and east, 
in Ceylon, the Peninsula, the central Philippines and Luzon, 
and from New Caledonia to the Marquesas, it is T. Braunii, 
with narrow axial pad and correspondingly naked fronds, 
whether or not strongly glaucous. 

Presl’s second generic name, Leuconumes, published without 
a diagnosis, may refer to either or both of the remaining strik¬ 
ing characteristics of the species. The fronds are glaucous, the 
glaucousness varying from almost obsolete to a dense white or 
bluish granular coating; and they are hairly, with hairs con¬ 
sisting of one cell above the base, usually 0.2 to 0.5 mm long, 
but sometimes reaching 1 mm. When short, the hairs are 
rigid; long ones may be weak. They are restricted to the pad 
and margin, wherefore T. Braunii represents the most-naked 
form, and T. album the most hairy; but, even when the pad is 
widest, the hairiness is very variable in density and in persistence. 

Rhizome wide-creeping or intricate, on mossy trunks, 0.2 to 
0.3 mm in diameter, hairy or glabrescent; stipes wiry, terete, 
dark, glabrescent, commonly 5 cm long; fronds pendent, flaccid, 
ovate if small, lanceolate if large, commonly 5 to 20 cm long, 
bipinnatifid with simple or forked segments, the rachis winged 
by decurrent pinnae, narrowly toward the base of slender fronds; 
sori on shortened basal acroscopic segments, with tubular invo¬ 
lucre 1 to 1.5 mm long, truncate or slightly dilated and undulate, 
the base more or less immersed, the wing often obsolete toward 
the mouth. Polynesian specimens average larger than Mala¬ 
yan, beside being relatively thin and naked; they are T. glau- 
cofuscum Hooker, based probably on a Huahine collection. I 
have not seen authentic T. savaienee, nor any frond as much as 
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40 cm lonsr; but specimens collected in Samoa by Whitmee, 
Reinecke, Powell, and Betche, reaching a length of 25 cm, are 
T. pallidum, or T. glaucofuacvm if one will, and indistinguishable 
from those of Tahiti and Ceylon, or exceptionally large ones 
from any part of the range of the species. 

Common in the mossy forest, throughout the Malay region and 
to central Luzon (rare in northern Luzon); Ceylon; Amboina; 
Papua; New Caledonia; Samoa; Society Islands; Marquesas 
( Bertero ). 

4. GONOCORMUS; THE GROUP OP TRICHOMANES PROLIFERUM 

Rhizome and stipe dark, wiry; fronds minute, flabellate in 
plan and venation, simple but incised between the veins, some¬ 
times nearly to the base, with short, narrow, firm, dark green 
segments, usually emarginate, without false veins, specialized 
margin, or hairs; sori immersed in the apices of the segments, 
with elongate, sometimes ventricose tube and flaring mouth. 
The most striking peculiarity of the group is the lack of differ¬ 
entiation of rhizome and stipe shown by the presence, at least 
on strong fronds, of a bud at the top of the stipe—respectively, 
the base of the frond—which can produce a stipe bearing 
another frond, or even, rarely, produce a rhizome. As this 
process may be repeated several times, the definition of the 
frond becomes an arbitrary matter; except in the exceptional 
case in which the bud produces a rhizome, of unlimited growth, 
I find it convenient to treat the original frond and its derivatives, 
of limited number, as one frond, and to designate the several 
laminse as “part-fronds.” Only the upper members of such a 
series are usually soriferous. Mettenius, tlber die Hymen. 
406, seemed to believe the adventive bud a constant character 
of the group, by which a Gonocormus could be recognized even 
in the absence of actual proliferation. I have been able to de¬ 
tect it on some, but not on most, simple fronds. That emphasis 
belongs on the lack of differentiation of rhizome and stipe, rather 
t han on the buds, which illustrate this lack, is shown by the 
occasional formation of terminal fronds on rhizomes typical 
up to that point. The distal part of a compound frond may 
be pinnate, instead of dichotomous, in plan; and so, less con¬ 
spicuously, may be a simple frond. This occasional pinnate 
branching, and the form of the involucre, indicate affinity to 
the group of T. pyxidiferum. Although Gonocormm is a ten¬ 
able genus, if one will, its affinity to the body of Trichomanes 
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is clear, but there is no near affinity to Microtrichomanes. The 
range is from Fernando Po, west of Africa, to Hawaii, north 
to Japan, and south to Australia. 

Within the group, the species are very ill-differentiated. The 
range in size and in form, depending chiefly upon the degree 
of proliferation, is so great that if attention be directed to the 
differences, as naturally happens when but few specimens are 
known, there seem to be a number of easily distinguishable 
species. With the accumulation of material, these blend, until 
I doubt there being a species in the group which does not inter¬ 
grade with the others. In fact, I believe that specimens typical 
of every described species are found on the very limited area 
at the summit of Mount Maquiling, in central Luzon, but feel 
sure that all of these specimens represent a single species. As a 
matter of botanical philosophy, I believe that two (or more) 
species which are reasonably uniform and distinct in Java are 
good species in Java, and that the propriety of so recognizing 
them is not seriously impaired by their blending in Luzon. 
Chiefly on this ground, and in minor part in deference to estab¬ 
lished usage, I present the Javan species recognized as such by 
van den Bosch in his Hymenophyllaceae Javanicae, with a key 
based on the conventional distinctions. 

Besides the species I have recognized or reduced, there are 
two described from New Guinea, T. novo-guineenae Brause, Bot. 
Jahrb. 49 (1912) 7, and T. mbtiUssimum Brause, Bot. Jahrb. 
56 (1920) 83, known to me by description only; because of 
the instability and polymorphism of all Gonocormue species, I 
mistrust them, but they may easily be as distinct and stable as 
those I recognize. 

There is also in Samoa a Gonocormue, represented in the Gray 
Herbarium by Powell 102, collected in 1868, far more sharply 
distinct from the local form of T. parvulum than is any Javan 
“species” from any other. In Java or Sumatra, it might be 
construed as T. Teyemannii. In Samoa, it is a distinct species. 
So far as T. Teysmannii is concerned, I would describe and 
name it, in spite of my hesitancy to regard any Gonocormue as 
distinct, but abstain because of the possibility that it is a large 
T. novo-guineenae. The fronds are mostly about 6 cm long 
and 2.5 cm broad, but variable in the manner of the group. 
Few of those seen are proliferous. The architecture is pinnate 
throughout, except as disturbed by the proliferation. 
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Key to the opeoiee . 

Sori on ordinary fronds or part-fronds. 

Axes not proliferous .. 12. T. parvulum. 

Axes proliferous. 

Proliferations scanty. 

Segments plane . 13. T» minutum. 

Segments somewhat folded . 14. T. diffusutn . 

More conspicuously ramose. 

Lateral walls uniform . 18. T. Teyemannii . 

Walls irregularly thickened. 15. T . proliferum. 

Sori in a long apical “raceme”. 17. T. alagenee . 


12. TRJCHOMANE8 PARVULUM Pofrtt. PfeU 9. 

5T. parrttiuw Poiret in Lam. Enc. 8 (1808) 64; Hooker, Sp. Pit. 
1: 118, pi. 39A; Ogata, Ic. PH, Japon. pi. 199. 

T. eaxifragoides Presl, Hymen. 131. 

T, thouarttianum Prbsl, Hymen. 132. 

T . eubpinnatifidum van den Bosch, Ned. Kr. Arch. 5 (1861) 141; 
Journ. Bot. N6erl. 1 (1861) 345; Meded. Rijks Herb. 17 (1913) 
25, fig. 14 (based on a Ceylon specimen collected by Gardner). 

7*. Mannii Hooker, Synopsis Pil. (1867 ) 75. 

7\ mueolenee Brause, Bot. Jahrb. 53 (1915) 877. 

Trichomanes pusillum, frondibus minimis, varid dissectis, patentibus, 
glaberrimis; laciniis apice subdichotomis, obtusis; fructificatione compres- 
sft, terminali, urceolatfi. (N). 

Cette esp&ce . . . n'a gudre que trois k quatre lignes au plus de 

haut; . . . ses petioles . . . supportent une petite feuille simple, 

membraneuse, verd&tre, tr&s-glabre, transparente . . . divis6e presque 

jusqu’& sa base en d^coupures tr6s-in6gales, courtes, presque lin6aires, en¬ 
tires ou bifurqu6es . . . 

. . . recouillie par M. du Petit-Thouars k Tile de Madagascar.—Poiret, 
loc. cit. 

I have seen no Madagascar specimen referable to this species, 
but have specimens of other origin from the Paris Museum and 
from Prince Bonaparte, which ought to be authentic. What 
I construe as the typical form has fronds about 1 cm in dia¬ 
meter, reniform or circular when sufficiently branched to pro¬ 
duce this form, or fan-shaped if more simple, the margin shal¬ 
lowly incised between the ultimate veinlets, and more deeply 
between the groups of veins, with a more or less marked tendency 
of the medial segments to exceed the lateral ones and thus 
produce ovate or moderately elongate fronds; stipe more or less 
as long as the frond; sorus immersed in the tips of segments, 
the involucre narrowly campanulate or longer and moderately 
ventricose, the mouth dilated or flaring but not bilabiate. 
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Very variable in size and shape. Trichomanes aaxifragoidea 
was founded on Cuming 256, from Luzon, of which cotypes are 
in the Gray Herbarium, United States National Herbarium, Bu¬ 
reau of Science, and my own herbarium. It is a minute form, 
the largest fronds sometimes not over 5 mm in diameter, usually 
flabelliform or less than semicircular, with few segments. It 
is not rare in the Philippines, and varies greatly in the depth 
of the incisions. The sori may be on short segments, as stated 
by van den Bosch, Hymen. Javan. 9, and thus fall short of the 
general contour of the frond, or they may be on the longest 
segments, as stated by Presl. The sori are small, proportionate 
to the fronds. On these minute fronds, the tendency is for the 
segments to approximate equality; still, as Presl recognized, 
the central segments may be preferred. I have tried to find 
a line between these minute forms and typical T. parvulum, 
tentatively using 8 mm as a boundary, but have come to the 
conclusion, with the accumulation of Philippine material, that 
any line is arbitrary. There are no distinctions except in size 
or in correlation with size, and in size it blends in the Phil¬ 
ippines with the forms which have been recognized as T. par¬ 
vulum or called T. minutum. As the type is Philippine, the 
species falls when found inconstant there. Similar minute 
plants have been given this name in Indo-China, Borneo, Rawak, 
New Caledonia, Fiji, and Hawaii, and can probably be found 
whenever T. parvulum occurs. 

The larger forms of T. parvulum vary more widely, in form 
as well as in size. Some collections are composed of almost uni¬ 
form, beautifully round fronds: Bur. Sci. 17655 Ramos, from 
Samar, with many reniform to circular, flat fronds 12 mm in 
diameter overlying an older crop with folded segments which, 
by themselves, could be T. saxifragoides. Japanese collections 
are likely to be fairly uniform, but semicircular rather than 
more fully rounded out. In most lands, the segments tend to 
be more unequal, and ovate or elongate fronds predominate, 
however broad the base may be. A width of more than 12 
mm and a length of 2 cm are unusual, but abnormal fronds may 
double these dimensions; and with exceptional inequality in the 
development of the axes of growth, there is hardly a limit to 
the forms the fronds assume. 

Typically and usually, T. parvulum is not proliferous. How¬ 
ever, I have been able to detect some proliferation in specimens 
from every land whence I have seen th« plant. It is commoner 
on the larger and less symmetrical forms; but even in the type 
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collection of 7. aaxifragoides I have found fronds with only half 
a dozen segments with a narrowly cuneiform bifid appendage on 
the "stipe." 

Trichomanes subpinnatifidum and the HymenophyUum Gard¬ 
ners with which it was found mixed are overlooked or ignored 
by Hooker and Baker, Thwaites, Beddome, and Wall. Specimens 
collected in Ceylon by Ferguson, by Naylor Beckett, and by 
Thwaites conform reasonably to van den Bosch's description; 
they are distributed, correctly, as T. parvvlum. Also, van den 
Bosch’s figure, Meded. Rijks Herb. fig. 14, represents T. par¬ 
vvlum as far as it goes; in particular, the very thin outer wall 
of the marginal cells is more correctly drawn than in any of his 
figures in Hymenophyllaceae Javanicae. 

I do not know whether or not T. parvvlum and T. thouaraia- 
num, based on a Thouars collection ascribed to Bourbon, were 
described from the same collection; at any rate it occurs in 
Madagascar (Bonaparte, Notes Pterid., Fasc. 16: 14, 158) and 
the other East African islands; Africa: Diimmer 1221 in the 
United States National Herbarium, from Uganda; and thence 
practically everywhere to Korea and Japan, the Malay region, 
Papua, New Caledonia, Australia, Fiji, Samoa, Tahiti, the Mar¬ 
quesas, and Hawaii. 

The Marquesas plant, Mumford and Adamson 861, is small but 
notably proliferous. I do not consider it possible to regard it 
as T. proliferum, as a proper species distinct from T. parvvlum; 
if distinguished at all from the latter, it must be as a species of 
evolution parallel to that of T. proliferum, and it may be char¬ 
acterized further by having a notably wide, flat mouth of the 
involucre. 

In the posthumous publication of the notes left by van den 
Bosch, Meded. v.’s Rijks Herbarium, No. 17 (1918), T. thouar- 
sianum appears on page 19 as a synonym of T. parvvlum and on 
page 22 as an independent species. The figure 9, page 19, is 
quite certainly not this species, but T. aibthorpioidee, cited by 
van den Bosch as a synonym. With only a sterile specimen, the 
confusion was easy. 

Trichomanes Mannii i — T. mannianum Mett. in Kuhn, Fil. 
Afric. (1868) 34], represented by a cotype in the Gray Her¬ 
barium, is distinct from T. parvvlum in no respect unless it 
be in size, reaching a width, on the sheet seen, of 2 cm and a 
length of 8 cm. Among the species of the Malay region, it is 
most exactly duplicated by T. diffusum, but it seems more reason¬ 
able to reduce it to T. parvvlum than to postulate a remarkably 
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discontinuous distribution for T. diffueum, while I regard the 
distinctness of that species in any place as questionable. Excep¬ 
tional specimens of T. parvulum from other places are as large 
as are the Fernando Po specimens. The “broad plaited wing 
all round the mouth of the involucre” (Syn. Fil. 76) is merely 
the moderately overfull dilated mouth of the involucre common 
in the group, well shown by van den Bosch's figure of T. dif- 
fusum, Hymen. Javan., pi. 4. Trichomanes musolenee was also 
described from Fernando Po, recognized as a relative of T. 
proliferum, and provided with a description which does not 
differ essentially from that of T. Mannii, except in length. 

Finally, every detail in the description of T. gracile, known 
to me, as to van Alderwerelt, by description only, marks it as 
a Gonocormus, indistinguishable from a nonproliferous T. Teys- 
rmnnii. It may be reduced to the latter, or to T. parvulum; 
and I suppose that T. melanotrichum Schlecht. may suffer the 
same fate. 

It. TRICHOMANES MINUTUM Blow*. 

Trichomanes minutum Blume, Enum. (1828) 223. 

Gonocormus minutui van den Bosch, Hymen. Javan. 7, pi. 8. 

T. fronde (aubbinata aut ternata) longe stipitata, foliia petiolatis sub- 
rotundis basi cuneatis palmato-incisis glabris, laciniia linearibua obtosis 
bifldis. 

Obs. A priori [T. parvulum Poir.] differt fronde longe atipitata baBi 
cuneata et laciniia plerumque bifldis aut bipartitis. 

Creseit in Javae montibus ad arborum truncos muscosos. —Blume, loc. 
cit. 

In this species, van den Bosch included Blume’s T. parvulum 
and T. bifolium, but modified the description to make it include 
moderately proliferous plants with plane segments. As Blume 
construed as fronds what I call “part-fronds,” this modification 
was only apparent, and entirely reasonable. From the consid¬ 
erable number of collections in hand, and having myself un¬ 
dertaken to identify and distinguish Blume’s species on Mount 
Gedeh, I agree with van den Bosch that the three Blumean 
species blend and are one. It is also my observation that pro¬ 
liferation is commoner here than in lands where T. parvulum 
is more typical in its character. This is the whole of the dif¬ 
ference; T. minutum is prone to moderate proliferation, which 
is rare in T. parvulum. 

Distinguishing them in this manner, T. minutum is common 
in Java and the Peninsula, and probably throughout the Malay 
region, and not rare in the Philippines. 
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14. TRICHOMANES DIFFUSUM Blum*. 

Trichomanes diffusum Blume, Enum. (1828) 225. 

Gonocormua diffusut van den Bosch, Hymen. Javan. 9, pi. 4. 

T. fronde bipinnatifida diaphana glabra, pinnia alternia vel oppositia 
remotis lanceolatla, infimis atipitatis, auperioribas confluentibus, lobato- 
pinnatifidie, laciniis linearibua obtuse dentatia, receptaculis solitariis ge- 
miniave, rachi auperne marginata, atipite tereti glabro. 

Creacit in montania Javae lode muscosia. 

Var. B. pinnia omnibus seasilibua, laciniis subintegerrimia, rachi tota 
marginata. 

Creacit in monte Tidore insulae. —Blume, loc. cit. 

Trichomanes diffuaum Bl. (excl. var. B) diff. a T. minuto: frondiculia 
e basi cuneata obovatia oblongiave complicatia, lacinulia semper pinnatifldis, 
sororum forma et magnitudine fere duplo, cellulis multo majoribua caet., 
a T. prolifero statura minore, rhachi alata, indusio ventricoso, cellulis tene* 
rioribus majoribua fuscia caet.—Java, in m. Ged6 Bl., Insula Marcheaaa: 
Lepine.—Van den Boach, Journ. Bot. N6erl. 1 (1861) 345. 

Blume distinguished this from T. minutum by its being pinnate 
rather than flabellate in plan; but this distinction is at best 
one of degree, neither “species” being fixed in the character 
ascribed to it. I have keyed them apart by one of van den 
Bosch’s distinctions; namely, that the segments of T. mimitum 
are plane, while those of T. diffmum are prone to fold upward, 
on the costa as an axis, or to become variously contorted. This 
is correlated with a microscopic difference in structure, the cell 
walls of his T. minutum being broadly pitted, the narrow divi¬ 
sions between the pits looking like teeth. I am not yet sure 
on this point, but it is my impression that the partial thickening 
of the walls is under the direct influence of the environment, 
so that the fronds of a single plant may show it in one season 
and not in another. The ability to react in this way seems to 
me to be a characteristic of Gonocormus, and not to distinguish 
any of its supposed species. 

I do not believe that even convenience is served by maintain¬ 
ing T. diffmum as a species distinct from T. minutum. 

Trichomanes mbtrifidum Matthew and Christ, Journ. Linn. 
Soc. Bot. 89 (1909) 214, described as a dwarf relative of T. 
pyxidiferum, was found on Mount Maquiling, altitude 3,000 feet, 
where Gonocormus is a riot of forms, common and bizarre. 
Without seeing the type collection, I feel sure that it is one 
of these, and that none of them, however distinct in individual 
aspect, is a good species. By description, it would reduce best 
to T. diffmum; but I prefer to be more thorough, and regard 
it as a peculiar form of T. pwrvulum. Plate 5, figs. 4 and 5, 
shows two fronds on the same rhizome, from a Yunnan specimen, 
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Hancock 186, V. S. Nat. Herb. 1277595. The larger of these 
fronds suggests the description of T. subtrifidum. 1 illustrate 
this, rather than a Maquiling specimen, to show that such be¬ 
havior is not a local phenomenon. 

1(. THICHOHANES PBOUFERUM Blue. 

T. proliferum Blume, Enum. (1828) 224; Hooxot, Sp. Fit 1: 
118, pi. 89B. 

Gonoeormus prolifer Prantl, Hymen. 51. 

T. palmatum Presl, Hymen. 181. 

Gonoeormus palmatus van den Bosch, Hymen. Javan. 11, pi. 6. 

T. fronde (aubbinata aut ternata) longe stipitata subrotunda basi cu- 
neata palmato-incisa glabra, lacinlis pinnatifidia. 

Obs. A praecedentibua [T. parvulum and T. minutum] differt laeiniis 
pinnatifidia. 

Creseit in truneis arbomm Javae. —Blume, loc. cit. 

The sole distinctive feature of this species is its comparatively 
free proliferation, the series of successive part-fronds running 
commonly to about four; and it is not rare for two (or even 
three) secondary stipes to spring from the base of one part- 
frond. The luxuriance of these plants finds another expression 
in a marked tendency to pinnate development of the part-fronds. 
With the understanding that it intergrades with T. minutum, 
it remains convenient to give specific status to this luxuriant 
form. It is probably common throughout the Malay region. 

Philippine specimens may be exactly like Javan, but have a 
clearly marked tendency toward restriction of the sori toward 
the apex of the frond, and the reduction of the lamina there. 
This tendency is independent of the proliferation, appearing 
either on the upper part-fronds or on nonproliferous fronds of the 
same cultures. Where it occurs, the local frond plan is pinnate. 
To the extent that this distinction between the races in Java 
and Sumatra, and in the Philippines is a fixed one, T. proliferum 
and T. palmatum are distinct species. If either were clearly, 
instead of vaguely, distinct from T. parvulum, I would treat them 
as distinct from one another. 

The common Peninsular form has also its own varietal charac¬ 
ter, both the fronds as a whole and the part-fronds averaging 
distinctly smaller than in Java and Sumatra. 

1«. TKICHOMANES TOYSMANNI na dm Boach. Plata «, is*. 1 U l. 

Triehomanes Teysmanni VAN den Bosch, Ned. Kruid. Arch. S* 
(1861) 142. 

Gonoeormus Teytmanni van den Bosch, Hymen. Javan. (1861) 10, 
pi. 6. 
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Frondieulis e flavo virescentibua diaphanls laneeolatis vet lineari-lan- 
ceolatis bipinnatifldis, iaciniis primarii* subpatulia remotiusculis subrhom- 
beia aaepa alongatis, secundariis erectis contignis furcato-flabellatis, laci- 
nulis faatigiatis e cellulia magma hyalinia elongato-hexaSdris viridi- 
globulosis contextis, rhachi anguste alata, sons latiuscule marginatis, 
indusio cylindrico-ventricoso, limbo amplo patents subundulato, stipite 
fronde subtriplo breviore apice anguste alato. 

Hab. ad arborum truncoa muscosos in littore occidental! Sumatrae, 
Teysmann. 

. . . Stipes apice anguste alatus, caeterum filiformis teres glaber 
6-15 millim. longus; frondea secundariae s. ex stipite s. ex rhachi an* 
gulo plerumque obtuso vel recto exeuntes 2-6 centim. longae, 5-8 millim. 
latae frondi primariae, usque 6 centim. longae et 12-15 millim. latae, ex- 
oepta magnitudine, universe conformes . . . 

Species formae gracilitate et contextu tenero insignia, ab antecedentibus 
[G. minuto et G. diffuso] Ionge recedens. sequenti [G. palmato] proxima, 
a qua vero facile distinguitur: habitu, divisions frondis, rhachi stipiteque 
apice alatis, cellulia minoribus teneris globulosia, indusio breviore magis 
ventricoso, etc. . . .—Van den Bosch, Hymen. Javan., loc. cit. 

Such distinctions as van den Bosch thought to exist are pre¬ 
sented in the foregoing quotation. They do not appeal to me as 
very real. Aside from the dubious gross distinctions, T. Teys- 
mannii should have plane and smooth laminar cell walls, while 
T. proliferum should have them irregular and pitted or toothed; 
my view of this feature is stated in the discussion of T. diffusum. 

Specimens conforming to the description of T. Teysmannii 
occur in Java, Sumatra, and the Peninsula. 

Recognizing plural species of Gonocormus, T. Teysmannii is 
the best one to which to assign some anomalous Javan specimens 
which, by the terms of the usual gross diagnosis, would seem 
to be T. pyxidiferum, but which a more understanding inspection 
shows to be Gonocormus. Such are a collection by Hallier 
from Tjipinas, Raciborski 62b from Tjiapoes (both received in 
Manila from Buitenzorg as “nov. sp.’’), and Palmer and Bryant 
596 and 677, in the United States National Herbarium with my 
own determination as T. pyxidiferum; also Mousset 5, distribut¬ 
ed with the same name, and Yates 670, distributed as T. bipunc- 
tatum. All are large for the group, lanceolate in major part, 
and with only a trace of proliferation. Fronds of the Palmer 
and Bryant specimens reach a maximum length of 13 cm, and 
fertile ones vary in shape from 60 by 9 mm to 33 by 22 mm. 
Some fronds on all specimens exactly match some of those figured 
by van den Bosch for T. Teysmannii. To one disposed to re¬ 
cognize many species of Gonocormus, these might well represent 
still another. 

*7»7»i— a 
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IT. TRICHOMANES (GONOCORMU8) ALAGEN8E Clurtet. VUt* I, l|«. 4 to T. 

Trichomanes (Gonocormus) alagense Christ, Philip. Journ. Sei. 3 
(1908) Bot. 270. 

In genere egregium fronde fere linear!, ad basin solummodo pinnatiflda, 
sed versus apicem in spicam elongatam urceolarum pedunculatarum ele- 
gantissime products. Species minuta caespitosa. 

Ehizomate intertexto-filiforxni setuloso nigro, foliis approximatis, caes- 
pitosis, stipite capillaceo nigro 2 cm longo debili, fronde e basi latiori li- 
neari-lanceolata 3 ad 4 cm longa, basi pinnis 4 aut 5 utrinque confertis 
cuneato-flabellatis 0.5 cm longis et latis, profunde bipinnatisectis munita, 
lobis ultimis vix 1 mm latis, cs. 7, obtusis, nervis fUbellatim furcatis, in 
lobis singulis, nigris; fronde versus medium in spicam linearem contracts, 
rhachi filiformi sed tenuissime alata, urceolis 10 ad 12 pedunculatis al- 
ternis campanulatis, pedunculis 2.5 mm longis, inferioribus furcatis, ur¬ 
ceolis 1.5 mm longis eleganter campanulatis, margine tenuissimo cinctis, 
ore dilatato, receptaculo exserto. 

Mindoro, Alag River. Merrill 6062, November, 1906. 

Ab omnibus Goniocomnis ab Van den Bosch pictis spies terminal! dis* 
crepans, potius G. Teysmanni V. d. Bosch Hym. Jav. t. 5 comparanda.— 
Christ, loc. cit. 

This should be compared with T. palmatum Presl, not with 
T. Teysmannii. The tendency of the sori to crowd to the distal 
end of the frond, where the lamina is reduced, is carried farther, 
making T. alagense the end of this evolutionary line. This 
species is more distinct than are any of those immediately pre¬ 
ceding, but even in this case I have collections from Mount Ma- 
quiling and from Rizal which may with about equal propriety 
be called T. parvulum, T. proliferum, or T. alagense. 

DOUBTFUL SPECIES OF GONOCORMUB 

Trichomanes novo-guineense Brause, Bot. Jahrb. 49 (1912) 7. 

Eutrichomanes. Rhizoma repens, filiforme, pilosum, folia densa pe- 
tiolata interdum prolifera emittens. Petioli tenuissimi, angustissime alati, 
usque ad 3,5 cm longi, glabri. Laminae membranaoeae, pellucidae, glabrae, 
cr. 8,2 cm longae, 1,8 cm latae, ambitu sublanceolatae, in apicem brevem 
furcatum desinentes, basi vix angustatae, bipinnato-pinnatifidae; pinnis 
primariis petiolatis, pinnato-pinnatifidis, patentibus, cr. 6-jugis, altemis, 
cr. 4 mm distantibus, medianis maximis 1,2 cm longis; pinnis secundariis 
basalibus supra inferiorum pinnarum primariarum costam petiolatis, pro¬ 
funde unijuge pinnatifldis, cr. 0,7 cm longis, 0,9 cm latis; segmentis cu- 
neatis, incisis, apice obtusiusculo crenulatis; rachibus petiolis similibus 
angustissime alatis, glabris; costis nervisque validis; nervis simplicibus vel 
furcatis. Sori superiorem laminae partem occupantes, panel, plerumque 
2-jugi, bini in utroque rachis latere, petiolati (petiolis cr. 2 mm longis), 
marginati; indusiis 1,5-2 mm longis, orificio dilatato cupuliformibus, ra- 
mis nervi furcati inclusis; receptaculo brevi, tenui. 
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Norddstl. Neu-Guinea: Kaiaer-Wilhelmsland, Lager Hochmoos, 65 km 
atidw&rts der Tami-Mtindung, 1600 m 0. M. (L. Schultze n. (33) 85*— 
Juli 1910). 

Steht dem Habitus nach T. Coleruoi Hook, nahe, die Form der Sori 
ist sehr fihnlich, aber bei letzterem sind die Fiederabschnitte weniger 
zerteilt. Sehr aufTallend bei der neuen Art ist, dass sie JLhnlich wie T. 
proliferum Bl. proliferiert . ♦ . 

Trichomanes subtiussimum Brause, Bot. Jahrb. 56 (1920) 88. 

Eutrichomane8 proliferum. Rhizoma repens, tenuissimum, nigrum, pilis 
brevibus articulatis brunneis instructum, folia petiolata interatitiis 1-4 mm 
longis emittens. Petioli tcnuissimi, 2-6 mm longi, saepe flexuosi, virides, 
ad basin versus brunnescentes, juventute basi pilis iis rhizomatis aequali- 
bus, sparsis praediti, frequenter proliferi. Lamina ambitu lineari-lan- 
ceolata, basi vix angustata, in apicem obtusiusculum soriferum desinens, 
0,6-2,4 cm longa, 0,5-0,7 cm lata, pinnato-pinnatifida; pinnis 8-11-jugis, 
petiolulatis, interstitiis 2-2,5 mm longis remotis, patentibus, alternis, di- 
midiatis, maximis 0,4 cm longis, 0,3 cm latis, ambitu tflabelliformibus, 
usque ad costam pinnatifidis; segmentis 2-3, dichotomis vel furcatia; la- 
ciniis linearibus, angustissimis, margine subintegris, raro minute denticu- 
latis; rachibus filiformibus, glabris, interdum proliferis. Sori in specimine 
singuli in utroquo rachis apicis latere, indusio cylindrico, 1,2 mm lbngo, 
0,5 mm lato, ore paulo dilatato, receptaculo tenuissimo paululo exserto. 
• *♦•*** 

Nordostl. Neu-Guinea: Kaiserin-Augusta-Fluss-(Sepik-) Gebiet: Hun- 
steinspitze, lichter Gebirgswald; dunkelgriiner Farn, einzeln im Moospol- 
ster. 1350 m u M. (Ledermann n. 8493—22. Aug. 1912). 

Zarteste kleine Art, kaum einer der bekannten Arten fthnelnd. Sie 
f&llt auch durch ihr haufiges und unregelmassiges Proliferieren an den 
verschiedensten Stellen der Rachis und des Blattstieles auf. 

6. MICROTRICHOMANES; THE GROUP OF TRICHOMANES DIGITATUM 

Epiphytes, with finely filiform rhizomes and remote stipes; 
fronds dichotomous, rarely somewhat monopodial, the axes 
winged throughout, but the stipes not so, without false veinlets, 
or veins except the costae of the segments, and without special¬ 
ized margin, but often ciliate or setiferous; lamina dark in most 
species, commonly brownish, walls thin but likely to appear 
thick because seen with the contents of the cells closely applied 
to them; sori terminal on the longer segments, with usually 
obconic involucres, winged to the top; receptacle exserted but 
short. 

A group of small and delicate epiphytes, ranging from the 
East African islands across Polynesia. The brownish color, the 
hairs of some species and the teeth of others, and the shape of 
the involucre (lips excluded), all suggest Leptocionium so 
strongly as to force a suspicion of affinity. Within Triehornanes, 
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certain species of Hemiphlebium, as T. vitiense, are quite surely 
reduced derivatives of Microtrichomanea. In the other direction, 
I am in doubt as to the affinity of this group and that of T. 
pyxidiferum. Any affinity to Gonocormua is still more doubtful. 
The chief desideratum, before any classification of the species 
here assembled can be accepted with confidence, is a knowledge 
of the stages in the development of young sporophytes. The 
group name, proposed by Mettenius, t)ber die Hymen. (1865), 
was used by Prantl, Hymen. (1875) 61, for a section of his 
genus Gonocormua. 

Trichomane8 digitatum and T. nitidvlum are wide-spread 
species, the others comparatively local. 

Key to the species . 


Margin entire, without hairs or bristles. 

Lip entire. 

Segments borne at an acute angle. 20. T. nitidulum . 

Segments widely divergent, short . 21. T. Francii . 

Lip toothed . 18. T . sibthorpioides. 

Margin bearing dark set®, lip entire. 

Fronds irregularly monopodial, up to 10 cm long ... 25. T . dichotomum . 
Segments more uniform and fronds shorter. 

Segments few, commonly 2 to 6. 23. T . digitatum . 

Segments many, commonly 10 to 30. 26. T. taeniatum. 

Margin and veins hairy, hairs simple, lip entire. 

Fronds as broad as long. 27. T . palmatifidunu 

Fronds elongate, segments few.,. 28. T. Ridleyi . 

Margin and lip toothed, ciliate with branched hairs... 29. 2\ Lyallii . 


18. TRICHOMANBS SIBTHORPIOIDES Bory. Plat* 8. 

Trichomanes sibthorpioides Bory, in Willd., Spec. Plantarum 5 
(1808) 498. 

Hymenophyllum sibthorpioides Mettenius, in Kuhn, Fil. Afric. 41. 

T. frondibus reniformibus stipitatis palmato-incisia, laciniis linearibus 
obtusis emarginatis. W. 

T. frondibus subpeltatis reniformibus crenatis pedatis dichotomis. Bory 
in Utt. 

Sibthorpienartiger Becherfarm. W. 

Habitat in nemoribus insulae Borboniae. % ( v , s.) 

Caudex filiformis cr t assitie setae eguinae repens glaber . Stipes trilin- 
earis fiUformis glaber . Frons trilinearis reniformis, ultra medium paU 
mato-incisa, tenuissime membranacea . Laciniae Hneares integerrimae ob- 
tusae, majores emarginatae . Sori su6 apice laciniarum . W.—Bory and 
Willdenow, loc. cit. 

This has been confused in synonymy with T. parvtdum, and 
with what I suppose to be T. digitatum. 1 know it from a s ing le 
specimen, Hillebrand 8779, received from Berlin as U. aibthor- 
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pioidea Mett., which I feel justified in regarding as perfectly 
authentic. Sharing the characters of the two species just re¬ 
ferred to, it is distinct from both. It has the texture and ten¬ 
dency to curl of Gonocomma, justifying the reference to T. 
parvvlum as long as sterile fronds alone are known. The sori 
are rather those of Microtrichomanes, more particularly like 
those of T. Lydttii in shape and margin; but my specimen shows 
no trace of hairs, nor are there the dark cells which are at the 
bases of the hairs of T. LyaUii and T. palmatifidum, wherefore 
I believe the hairs really to be absent. Nevertheless, I believe 
that the nearest affinity is to this group. 

Reports elsewhere than Madagascar are to be doubted. 

It. TRICHOllANBS BARKUANUM Baker. 

T. Barklianum Bakes, Journ. Linn. Soe. Bat. 9 (1867) 338, pi. 8, 
fig. P. 

Frondibus stipitatis lineari-oblongis indivisis, venis pinnatim dispositis, 
venulis spuriis nullid, mvolucro solitario terminal!, ore integro late alato. 

Rhizome slender, creeping, copiously branched, matted with brown to- 
mentum. Stipes one to two lines long, tomentose. Frond membranaceous 
in texture, not more than two or three lines long by one broad, in shape 
irregularly linear-oblong, the edge a distinct undulated line, more or less 
clearly ciliated, the blade furnished with a distinct midrib, from which pro¬ 
ceed, at an angle of about 45°, to the margin, at nearly regular intervals, 
six to eight erecto-patent lateral veins on each side; intervenary spaces not 
reticulated; sori solitary, placed at the apex of the terminal vein, into 
which the base is narrowed gradually; the mouth broadly winged, but not 
two-lipped; the apex of the frond continuous with the wing on one side; 
the receptacle equal to the involucre or exserted. Discovered by Sir Henry 
Barkly, the Governor of Mauritius, and Lady Barkly, at the Tamari cas¬ 
cade in that island. This species and Hymenophyllum parvifolium, de¬ 
scribed below, are probably the most diminutive of known ferns, as it would 
take upwards of fifty fronds of average size to cover a square inch. This 
species and the next would probably be considered by Van den Bosch a 
distinct genus, differing from Microgonium by the absence of spurious 
venules.—Baker, loc. cit. 

I have seen no specimen. Judging by description, affinity to 
T. digitatum seems probable. 

St. TRICHOMANES NITIDULUM van den Bofch. Plat® 7, Ag. I. 

T. nitidulum van den Bosch, PI. Jungh. (1856) 547; Hymen. Ja¬ 
van. 21, pi. 15. 

T. corticola Beddome, F. S. India 87, pi. 264. 

T. inerme van den Bosch, Meded. v.’s Rijks Herb. No. 17 (1913) 
23, fig. 12. 

Fronde glabra rubro-fusca e subcordato ovata vel rotundata longe sti- 
pitata digitata, laciniia fastigiatis latis linearibus simplicibus furcatisve, 
e cellulis flrmis opacis mediocribus rubro-fuscis contexts, soris amplis late 
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marginatie, indusio infundibuliforrai limbo leviter undulato, atiplte ca¬ 
pillar! glabrescente fronde usque triplo longiore. 

Hab. ad truncos putridos Javae; in m. Ged6 et Salak (mixtum cum 
Craapedoncuro pallido), Zippelius in Herb. Franquev. ; in m. Pangerango 
alt. 6000 ped., v. Gbskjbr, Junghuhn. Specie forsan non different speci- 
mina Ceylonica a Th wattes lecta (N. 3278).—Van den Bosch, Hymen. 
Javan., loc. cit. 

Fronds 1 to 2 cm long and wide, on stipes as long or longer. 
The segments, 1 to 2 mm wide, may be as many as 10, and more 
or less equal; on less developed, commonly sterile fronds, they are 
fewer and often quite unequal, the frond tending to be mono- 
podial. This difference in form between ill and amply developed 
fronds obtains throughout the group, and indicates that the 
broad, flabellate form is the derived (not primitive) one. The 
sorus is as wide as the top of the segment, as long as wide, the 
straight sides forming an acute angle at the base, the mouth 
undulate, not bilabiate. Described as glabrescent, it bears a few 
caducous hairs on the stipe and margin, but most specimens 
are perfectly glabrous; these hairs are weak, and relate T. pal- 
matifidum to this species, rather than to T. digitatum. 

I cannot see that T. corticola, whether from Ceylon ( Beckett, 
Ferguson) or from New South Wales (in Herb. Singapore ex 
Herb. Sydney as T. digitatum,), is in any respect distinct. Be¬ 
tween these geographical extremes, I have it from Java, Sumatra 
(Bartlett 7989), and Tonkin ( Pitilot UH1 ). It has been re¬ 
ported from Riau, Borneo, and the Philippines, in error at least 
as to the last. 

*1. TKICHOMANKS FBANCH Christ. Puts 7. ftf. », 

Trichomanes Francii Christ, Bull. Herb. Boissier II 7 (1907) 648. 

T. ctmeatum Christ, Bull. Herb. Boissier II 7 (1907) 649. 

. . . typus in herb. Bonati. 

Du groupe goniocormus V. S. B., trds distinct par un tissu rigide, gla- 
bre, vert et non tournant au brun. Fronde orbiculaire-flabellte, & lobes ir- 
rdguliers, trds courts, larges et peu profonds, le gros centre de la fronde 
restant indivis. Urcloles largement triangulaires-campanuldes, entift- 
rement immergdes dans le bord du lobe. 

**••*•• 

Rhizomate tenui fere filiformi brunneo rigido nitente repente ramoso in- 
tertexto, foliis sparsis sus approximatis, stipite 1 ad 11 cent, longo 
brunneo filiformi sed rigido curvato nudo, uti tota plants, lamina suborbi- 
culata basi truncate sive cuneata 6 mill, longa 8 mill, lata, breviter fla- 
bellatim lobata, lobis irregularibus circa 6,2 mill, longis et latia integris, 
sterilibus rotundato-obtusis, fertilibus decussatis. linea incrassata margi- 
natis. Costa nulla. Nervis atrobrunneis partim dichotorois partim sim- 
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plicibus, in lobis singulis, ante marginem incrassatis, versus marginem 
saepe suboccultis, venulis spuriis paucis, inconspicuis. 

Urceolis viridibus 2 aut 3, in apice abcisso loborum singulis, late 
campanulato-triangularibus, magnis, 11 mill, longis et latis, omnino im- 
mersis, ore recte abscisso nec labiato, margine integro, receptaculo soro- 
que profunde fmmerso. 

Textura crassiuscula sicce rigida, subdiaphana, colore laete virente. 

Hab. Forets humides du Mont Mou [New Caledonia] 1200 m. Tris rare. 
F. 1906 n. 163, 1. Franc.—Christ, loc. cit. 

Trichomanes cuneatum, based on Frame 165, the type also 
said to be in the Bonati herbarium, was collected' in the same 
place, and supposed to be distinguished by being somewhat larg¬ 
er, more deeply divided, and more delicate. The Bonati her¬ 
barium as bought by the California Botanic Garden contained no 
specimen of 165. It contains 163 collected in December, 1906; 
very copious material bearing the same number, collected in 
1910; specimens without number collected in the same place in 
1907; and 828 and 2004, which are similar but without data of 
collection. The 1910 collection completely blankets the descrip¬ 
tions of Christ’s two species, growing mixed, and certainly all 
one plant. The margin is slightly differentiated, not thickened 
and without a marginal vein. And the fronds of all of the 
collections have turned brown with time. 

It is an exceptionally distinct species. 

31. TRICHOMANES VITIENSE Bak*r. PUt* ». flea. I and X. 

Trichomanes vitiense Baker, Joum. Linn. Soc. Bot. 9 (1866) 388, 
pi. 8, D. 

T. Powellii Baker, Syn. Fil. (1867) 76. 

Frondibus aubstipitatia oblongis integria vel biftdis costa centrali aola, 
venis lateralibus et venulis spuriis nullis, involucro solitario terminal! 
incluao, ore integro aubdilatato. 

Forming close densely matted patches. Rhizome slender, wide-creeping, 
branched, tomentose. Stipes one to three lines long, sometimes absent. 
Fronds linear-oblong or oblong, usually undivided, occasionally emargin- 
ate or bifid, quite entire at the margin, furnished with a distinct midrib, 
but without either lateral veins or spurious venules; involucre urceolate- 
cylindrical, solitary, terminal, quite sunk in the frond, the slightly dilated 
entire mouth equalling the margin. 

Fiji, Milne. —Baker, loc. cit. 

Reported as common in Queensland and cited from Fiji, Sa¬ 
moa, and New South Wales, by Domin, Bibl. Bot. 20: 10, pi. 3, 
f. 8. Compared with T. Motleyi and T. Sayeri, Domin’s figures 
indicate more slender fronds than Baker’s, and make this and 
the presence of stipes the distinctions from T. Motleyi. 
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I have no specimen from Fiji, but have no reason to doubt 
the identity of those from New South Wales represented by 
Plate 9, figs. 1 and 2. The fronds are about 2 mm wide and up 
to 8 mm long, on stipes less than 1 mm long and, like the rhizome, 
notably slender. The cell walls are very thin, and hyaline. 
Against all lateral walls, except the marginal ones, is collected 
the dense contents of the cells, with the result that with low 
magnification the walls appear notably thick. The mouth of 
the involucre is hardly dilated, but the whole upper part of it 
is overfull and therefore folded in pressed specimens. 

The absence of any veins except the costa makes this species 
very distinct from any other known. 

While it would not be suspected from Baker’s description, 
and I have not seen an authentic specimen, I believe that T. 
Powellii Baker is a better developed form of the same species 
named, in its most simple form, T. vitiense. The close affinity 
was recognized by Kuhn, Linnaea 35 (1868) 887; and the T. 
vitiense cited from Samoa by Domin must be this plant. Kuhn 
tried to distinguish the Samoan from the Fiji plant by the fact 
that the fronds are sometimes divided, and by thinner cell walls 
and a cyathiform involucre. The walls of the Australian plant 
are remarkably thin; Domin depicts the involucre of T. Powellii, 
and illustrates the fronds as usually simple, but sometimes forked. 

Triohomaneb Aswijkii (sphalm. Asnykii) Raciborski, Natnnrk. Tijdg. 

Ned. Ind. 59 (1900) 238, pi. 2, fig. 6. 

Rhizome an der Baumrinde kriechend, kurz beharrt, in Abat&nden von 
5-12 nU. Blatter tragend, reich verzweigt, ausgedehnte, reine Rasen bil- 
dend. Blattatiel fadenformig diinn, 1-4 mM. lang. Blattlamina bald un- 
getheilt, bald dichotom 1-2 mal gegabelt, glatt, ohne Scheinnerven, 
ganzrandig, gelbgriin, nacb dem Trochnen tabakbraun. Ungetheilte Blit¬ 
ter linear, 2.5-6 gewohnlich 4 mM. breit, mit einem starken Mittelnerven, 
an der Spitze, wenn steril ausgerandet, gegen die Basis verschuilert. 
Haufig kommon einmal bis zar Hilfte der Linge der Lamina Oder etwas 
tiefer gegabelte Blitter, seltener sind noch einmal gegabelt, so class ein 
Blatt in 2, 3, 4 Oder sogar 6 breite Lacinien ausliuft. Die Sori apical, 
cylindrisch trichterformig, eingesenkt in der Blattspitze, 8 mM. lang, mit 
einer breiten, runden, oder schwach zweilappigen ganzrandigen Rand des 
Indusiums. Receptaculum bis 8 mM. lang. An den Baumstimmen am 
Fuss des SJamat, 1200 M. hoch zusammen mit T. sublimbatum; sehr hfiuftg 
am Goenoeng Bintjana. —Raciborski, loc. cit. 

Except it be somewhat broader fronds or segments (4 mm as 
against 2 or 3 mm), there is nothing in this description to dis¬ 
tinguish the plant from T. vitiense; and the discovery in Java 
of a plant so likely to be overlooked i.i the Papuan region would 
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not be surprising. I do not try to place the species, without 
seeing a specimen, however, because it must also bear a notable 
likeness to a reduced form of 7. nitidulum, its neighbor in Java. 
Also, only the absence of rather inconspicuous false veinlets 
distinguishes it from the same author’s 7. rupicolum. The illus¬ 
tration does not show that the tube of the involucre is at all 
cylindric. 

It. TRICHOMANES DIGIT ATOM Bw.rU. put* T, Ip. I u>4 4. 

T. digitatum Swartz, Syn. Fil. (1806) 870. 

T. lanctum Bory ex Willd. Spec. PI. 5: 500; Hooker and Greyxlle, 
Ic. Fil. pi. 83. 

7\ flabellatwn van dbn Bosch, Hymen. Javan. 19, pi. 13. 

T. Blumei Habskarl, Obaerv. Bot. Fil. 2: 4. 

Habitat in Ins. Franciae et Borboniae. 

Descriptio 

Surculi implexi, capillares, flexuosi radiculis brevissimis villosis hinc inde 
exsertis, reptantes. 

Frondes stipitibus capillaribus semipollicaribna laxis suffultae, erectae, 
diaphanae, recticulatae laete vinentes, digitatae (circumscriptions ovato- 
subrotunda); laciniis profunde ab invicem separatis, linearibus, erectis, sub- 
uncialibus, latitudine 2 lin., plerumque indivisae 1. interdum bipartitae, 
apicibus obtuais subemarginatis, margine subdenticulatis, denticulia setia 
brevissimis adpressis terminatis. 

Urceoli solitarii sub apicibus laciniarum inserti, ore dilatato integerrimo. 

Obeervatio 

Diatinctissimum fronde digitata, urceolis insertis ore dilatato subcampa- 
nulato.—Swartz, loc. cit. 

On page 422 is a more concise diagnosis, including: “laci¬ 
niis . . . indivisis bipartitisve.” 

This is an excellent description of the species in its type 
locality, except only that the brownish cast characteristic of the 
group is not wanting here; the segments are always few, com¬ 
monly 2 to 4. Exactly similar specimens can be found where- 
ever the species occurs, but more ample ones are commoner 
in fruit in most such places. Trichomanes flabellatum van 
den Bosch was to be distinguished chiefly by more numerous 
segments, the less divided fronds in his fig. 1 being sterile; but 
fronds with very few segments may also be fertile, at least in 
most places. 

Aside from the two forms just mentioned, several others are 
locally recognizable. It is common in the Peninsula, and not 
rare in the Philippines and Java, for some of the segments to 
be arrested in their development, while their twin segments 
elongate and fork again, thus producing an irregular monopo¬ 
dium, or a frond with several branches somewhat monopodial 
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in development. There is every gradation to these moderately 
elongate fronds and those equally long and wide. This ten¬ 
dency to elongate is exaggerated, in a strain in western Java, 
resulting in fronds sometimes more than 10 cm long, which 
it has been convenient to distinguish specifically, as T. dichoto- 
mum. 

A form with broad, and correspondingly few, segments, up 
to 8 mm in width, is occasional in the Philippines: Bur, Set. 
9791 Robinson, from Mount Banahao, Plate 7, fig. 4; Bur. Sci. 
8771,8 Ramos and Edaho, from Bontoc. While the individual 
collections of this are fairly uniform, other collections fill the 
gap, down to those with segments at most 1.5 mm wide. In the 
southern Philippines, there seems to be a fixed small form: 
Elmer 11125a; but the typical form and the elongate form are 
also there. 

Mauritius, Java, Borneo, the Peninsula and Singapore, the 
Philippines; apparently, also, Samoa, whence all specimens I 
have seen are too imperfect for certainty. Reported in many 
other places; but as I have seen almost every species in the 
group labelled T. digitatum, I abstain from citation by report. 

14. TBICHOMANBS UBEKIENSE Copeland 9 . nor. plat* », in. S to *. 

T. minutum, rhizomate filiforme ramoso intricate velutino; 
stipite ca. 1 mm longo; fronde plerumque ca. 6 mm longa, 3 mm 
lata, elliptica vel obovata, basi rotundata vel rarius cordata v. 
subcuneata, apice rotundata, Integra vel crenulata, costata, venis 
utroque latere costae 5-7 simplicibus, venulis spuriis nullis, mar- 
gine setis nigris nonnullis simplicibus vel binatis oraata; soro 
terminate, tubo cylindrico immerso, ore valde expanso exserto et 
libero. 

Liberia, Mount Coffee, 0. F. Cook, March, 1894. Type in U. S. 
Nat. Herb. 121785. 

Very clearly distinguished by the absence of false veins and 
the presence of marginal hairs from all species except T. barkli- 
anum. From that species, known from the islands on the other 
side of Africa, it seems to differ in being narrower and more 
nearly sessile, and with a more expanded lip. 

K. TBICHOMANBS DICBOTOKUM bm. put* 7. A*, t. 

Triehomanea dichotomum Kunzb, Bot. Zeit 6 (1848) 286; VAN JEW 
Bosch, Hymen. Javan. 22, pi. 16. 

Fronde membranacea, laxa, oblonga, obtnsa, fiexuosa, margins setnloaa 
(fusco-olivacea), basi in stipite decurrente, pinnata; pinnis in rhachi alata 
decurrentibus, furcatis dichotomisve, angalis obtusiusculis, segmentis uni* 
nervibus, lineari-oblongis, apice sorophoris, sterilibns obtusis emarginatisve; 
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involucris scyphiformibua, immersis, labiU llberia, rotundatia, repandig, mi¬ 
dis; receptaculo filiformi, emerso; atipite brevi, aetaeeo-filiformi, pares et 
minute paleaceo; caudice repente, filiformi, aparsim frondigero et radiculoao, 
in basi atipitum et radicularum denaiua rufo-paleaceo. (Hymenophyllum 
n. ap. Mor Vera.) 

... Ex aifinitate proxima Truth, digitati Sw. et tranelucentie mihi 
(1. 1. p. 302) sed ambitu, textura minute oblongo-celluloaa pellucida, pa- 
rietibus incraaaatis fuacia, colore fuaco-olivaceo ab utroque diversum. Fron¬ 
des ad 5" longae, vix 4-0"' latae; valde fiexuosae. Stipes 2-3 pollicaris, 
gracillimua. Statio haud dubie ad truncoa, cum muacia, hepaticiaque mix- 
tum occurrit. 

Java. Zollinger 1707. —Kunze, loc. cit. 

The frond is not pinnate, but monopodial. A single main axis 
may develop, as described by Kunze, producing a very narrow 
frond; more commonly, one to several other axes also develop 
similarly, thus producing a variety of irregular frond forms. 
The same tendency of growth responsible for the elongate frond 
results in involucres longer than in typical T. digitotwm. 

As described by Kunze, figured by van den Bosch, and illus¬ 
trated by a collection by Raciborski on Mount Salak in 1897, 
this seems very distinct from T. digitatum. However, a collec¬ 
tion from the same region by Bakh. v. d. Brink 2612, “Goenoeng 
Jjisalak,” distributed as T. dichotomum, is about as near to 
one as to the other. The tendency to this manner of growth 
in T. digitctum has been mentioned in the discussion of that 
species. 

M. TKICHOMANE8 TAKN1ATUM Cop.Und. PUt. I*. 

Trichomanes taeniatum Copeland in Bishop Mus. Bull. 93 (1932) 
6, pi. 2. 

T. dichotomo-digitatum, rhizomate gracillimo, vix 0.15 mm 
crasso, stipiteque simile 2 ad 8 cm longo nigris pilis paucis debi- 
libus caducis vestitis; fronde pendente flabelliforme, 2 ad 3 cm 
longa et lata, pluries dichotoma segmentis 15 ad 45, sursum 
1.5 ad 2 mm latis deorsum angustatis, integris vel rarius undu- 
latis, setis nigris appressis ciliatis aliter glabris; involucris aut 
campanulatis aut brevi-tubulatis, ore integro late expanso, in 
herbario bilabiato. 

Tahiti, Grant 3561 (type), Fautaua, below Diadem, altitude 
970 m; Teahupoo, Grant 3881, altitude 450 m, on Cyathea; Grant 
4401, Mahina, altitude 1,070 m; Vesco. Borabora, Grant 4981, 
Tarapaia. 

The material is not uniform. The type collection and Grant 
S881 are bright green, with narrow segments and tubular invo¬ 
lucre. The Mahina collection has broader and less numerous 
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segments, is dark and turns darker, and has a campanulate 
involucre. I would be disposed to regard them as specifically 
distinct, but that the Borabora collection is between them, with 
broad segments but tubular involucre. 

J7. TRICHOMANES PALMATIFIDUM C. MUl«r. Plat* 7, Ac. At Plat* 11. t«. 1. 

Trichomanes palmatifidum. C. MOller, Bot. Zeit. 12 (1864) 732; 
van ihdn Bosch, Hymen. Javan. 20, pi. 14. 

Cespitulosum parvulum tenellnm; rhizoma repens intricatum capillare, 
pilis fuscis simplidbas subulatis acutis teneris hirsutulum; frona in stipite 
capillari clongato piloao perfects digitata, e pinnulis 4-4 dichotomic tubae- 
quilongit compoaita; pinnulae brevet llgulato-llneales angustae obtnaatae 
tenerae, margins et nervo ciliatae, fusco-virentes, nervis caplllarfbus per- 
cursne; cilia subito e folio enata tubulato-filiformia longa duplicata; cellulae 
pellucidiores fuscidnlae ampUores hexagono-parenchymaticae teneriores; 
indusia in pinnulis omnibus terminalia minuta oblonga ciliato-hirtuta. 

Tr. digitatum Blume. Enum. Filic. Javae, p. 224. excl. syn. Swartz.- 
Hook. Sp. Filic. I. p. 119. species Javanica.—Kunze, Recens, Hymenophyll. 
Hookeri. Bot. Zeit. 1847. p. 802. 

Patria. Java, in muscosis truncis arborum: Blume. Zollinger Coll. No. 
1722. # 

A praecedente (T. digitatum) signis cursive impressis certe distinguitur 
et pulcherrima species.—Mfiller, loc. dt. 

Well characterized by long stipes, hairy fronds, and short 
sori; the sides of the involucre commonly meet at the base at an 
obtuse angle, so that the sorus is broader than long. The hairs 
are exceedingly slender, and therefore readily broken off. Judg¬ 
ing by the considerable number of collections seen, this species 
is more uniformly digitate, with fronds about as wide as long, 
than is T. digitatum ; which makes the comparatively elongate 
frond of the succeeding species quite distinct. 

Java, Sumatra, the Peninsula. So little known beyond Java 
that it is worth while to cite collections: Sumatra, Winkler 111. 
Pahang, Ridley, Eryl Smith 888, Md. Haniff and Nur 7879, Holt- 
thum 20640. Kelantan, Md. Nur 12202. Perak, Scortechini. 
All Peninsular collections in the Singapore herbarium. 

TRICHOMANES RID LET I Copdind sp, hoy* Flats 11, tgi. 2 and 1* 

Microtrichomanes, rhizomate stipitibusque angustissime fili- 
formibus, stipitibus S ad 5 cm altis; fronde 2 ad 2.5 cm longa, 
dichotome ramosa segmentis paucis adscendentibus atroviridibus 
vix ultra 1 mm latis, margine et Bparsius costis pilis ferrugineis 
0.5 mm longis deciduis ciliatis; soro late obconico, vix 1 lato 
et saepius quam lato breviore, labiis late rotundatis ciliatis. 

Malay Peninsula, Pahang, Gunung Talian, H. N. Ridley 
15909, July, 1911. Type in Singapore Herbarium. 



81.8 


Copeland: Triehomanee 


163 


The pubescence is that of T. palmatifidum; the gross appear¬ 
ance rather that of T. digitatum; the stipes are too long for 
either, and the sori too short for T. digitatum. 

M. THICHOMANES LYALLII Bwkir. Plate 7, fig. 7; Plat* 11. a*. 4. 

Trichomanes Lyalin Hooker, Syn. Fil. (1867) 77. 

Hymenophyllum Lyallii Hooker, f., Flora Nov.-Zel. 11 (1854) 16. 

T. calvescens VAN DEN Bosch, Ned. Kr. Arch. 5 * (1863) 199. 

St. 1-2 in ]., Blender, filiform; fr. S-2 in. each way, euborbicular in 
general outline, flabellately divided down very nearly to the base into 
dichotomoualy-branched narrowly linear ciliated and minutely denticulate 
segments; sori 3 or 4, terminal on the segments; invol. obconical, quite 
sunk in the tube, the mouth ciliated, not dilated. . . . 

Hab. Trees, south-west coast of the middle island. New Zealand, Dr. 
LyalL —Hooker, Syn. Fil. 

The most distinct species in the group, characterized by pecu¬ 
liarly toothed margins of frond and involucre. Each tooth bears 
a hair, consisting of a long basal cell surmounted by 1 to 3 (most 
often, 3) widely divergent or radiate more slender cells, these 
branches of the hair sometimes two cells in length. A common 
size of frond is 2 cm in length and breadth. 

Triehomanee calvescens is absolutely identical, except, judg¬ 
ing by the few specimens seen, for being somewhat smaller. 

New Zealand and New South Wales. 

This is not merely congeneric with Hymenophyllum obtusum; 
it is hardly more than a reduced form of that species, which, 
in small but still fertile forms, becomes more flabellate than 
pinnate. I am not questioning the generic position of H. ob- 
tusum, nor the affinity of T. Lyallii and T. palmatifidum; but am 
leaving Microtrichomanes in Triehomanee, until the question of 
generic boundaries may be studied as a whole. Compare 
Fournier, Ann. Sci. Nat. V 19 (1874) 292. 

6. CREPIDIUM PRESL, HYMENOPHYLLACEAE, PAGE 116, AS SECTION 
OF DIDYMOGLOSSUM; AS GENUS, EPIMELIAE PAGE 268; NON 
BLUME. 

Small ferns, usually notably thin, without veins, but with 
one or two rows of specialized, elongate, more or less thickened, 
marginal cells, of which the inner row (or both) may be two 
cells deep. Axes usually winged throughout. Sori winged, with 
dilated but hardly lobed mouth, occupying the first acropetal 
secondary segments; that is, axillary in distinction to terminal. 
A natural group of a few species, confined to the Malay-Polyne- 
sian area; related to the group of T. pyxidiferum, but without 
evident affinity to Taschneria. 



164 


The Philippine Journal of Science 


1m 


Key to the speoiee of Creptdium. 


Marginal elongate cells a single row. 

Ultimate segments elongate. 

Segments narrowly cuneate.82. T. endlicherianurru 

Segments linear, sides parallel . 88. T . WemerL 

Segments mostly short and toothlike. 84. T . VieillardiL 

Marginal elongate cells in a double row. 

Rachis and involucre conspicuously winged. 80. T. humile. 

Raehis and involucre narrowly winged. 81. T. graciUimum. 


Doubtful species of this section are T. perpusillum v. A. van Ro- 
senburgh, T. apicilare Fournier, T. assimUe Mettenius, and T . 
panictdatum v. A. van Rosenburgh. 

IS. TEICH0MANE8 DU MILK Fonrt#r. PUU 12. 

Trichomanes humile Forster, Frodromus (1786) 84. 

T . luzonicum Presl, Hymenophyllaceae (108 nomen) 184. 

T, coneinnum Mettenius, Linnaea 85 (1868) 885. 

T. filiculoide8 Christ, in Schum. and Laut., FI. Deut. Schutzgeb. 

(1001) 108. 

T. Lauterbackii Christ, in Schum. and Laut., FI. Deut. Schutzgeb. 

(1901) 108. 

Frondibus pinnatifidis dichotomis: pinnis alternis decurrentibus linea- 
ribus obtusis integris, fructificationibus turbinato-infundibuliformibus, sty- 
lis setaceis exsertis, stipite vix ullo. F. 

Societatis insulae.—Forster, loc. cit. 

Rhizome creeping and interlaced, very slender, velvety. Stipe 
almost none, or a centimeter or more long and winged in the 
upper part. Frond 2 to 8 cm long, ovate if short, lanceolate or 
ovate-lanceolate if elongate, usually bipinnatifid, the axes 
winged throughout and bearing short, scattered, caducous hairs. 
The segments are rather remote; those immediately below the 
apex, and usually the basal ones, are short and simple, the medial 
ones forked or pinnatifid; on very ample fronds, some acro- 
scopic secondary segments are again forked. The ultimate seg¬ 
ments are commonly about 1 mm wide, sometimes not more than 
0.6 mm; with its wing, the axis may be as wide as the segments, 
or distinctly narrower. The apex of a segment is usually in¬ 
dented, with an interruption of the marginal line, but may be 
rounded, with the line continuous around it. The color is usu¬ 
ally a pale green, but varies to dark. 

The most distinctive character of the species is a double row 
of marginal cells (as seen in surface view), elongate parallel to 
the margin, two to four times as long as wide, with cross walls 
running obliquely downward and inward from the margin. The 
outer wall is hyaline, with slightly thickened walls. The inner 
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row is thicker-walled and therefore darker, and peculiarly 
marked, usually by a longitudinal row of little circles, as shown 
by Plate 12, figs. 1 and 2. Mettenius, Hymenophyllaceae, pi. 1, 
figs. 28 and 29, figured this pattern, and showed that it is pro¬ 
duced by hemispherical thickenings of the inner walls of both of 
two superimposed cells, this single line of the frond being two 
cells thick. Exceptionally, the pattern varies, the thickened 
spots being enlarged until the thin spaces between them present 
a reticulate appearance. More rarely, no pattern is visible. 

As in very many species, single cells or groups of cells, pre¬ 
sumably diseased or dead, become dark or black. In T. humile, 
this is most likely to befall the elongate marginal cells; if it 
happens to very many of them, the result is a black marginal 
line, obviously not a specific character in such cases. Fronds 
so bordered are common on Mount Maquiling, Luzon, as illus¬ 
trated by Copeland 214,5 and Bur. Sci. 9888 Robinson; but occur 
elsewhere, as on Grant 4941, from Borabora, and Grant 5297, 
from Huahine. 

The sori occupy the first acropetal branches of the fertile pri¬ 
mary segments, standing parallel to the axis of the frond, remote 
both from this axis and from the next acropetal segment, if 
there be another. Rarely, on the most ample fronds, the largest 
primary segments (pinnae) are sparingly bipinnatifid, and a 
sorus may then stand parallel to the axis of the primary segment; 
this is rather characteristic of Singapore specimens. 

The involucre is tubular, or slightly widened upward, about 2 
mm long, with a wing usually three to six cells wide, sometimes 
narrower, sometimes dilated at the base. The mouth is abruptly 
dilated; sometimes moderately, so as hardly to exceed the dia¬ 
meter of the tube plus its wings, sometimes considerably farther. 
The sclerenchyma strands running up the sides of the tube also 
bend abruptly outward at the mouth, but do not usually reach 
the margin. In end view, the mouth of fresh specimens is 
usually orbicular; at most, the diameter vertical to the plane of 
the frond is slightly the greater. A mouth so dilated is neces¬ 
sarily flattened and folded in pressed specimens, presenting more 
or less the aspect of being two-lipped. Thus Plate 85, fig. 1, 
of Hooker and Greville reasonably illustrates a pressed specimen; 
but fig. 5, purporting to represent a sorus with the near side of 
the involucre removed, is, as to the mouth, a figment of the imag¬ 
ination. Although it typifies Presl’s section Crepidium of Didy- 
moglosmm, it is not at all a Didymoglosmm in Presl’s sense. 
Neither does it typify the same author’s Crepidomanes, later 
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published as a genus, nor can it properly belong in such a genus, 
typified by T. intramargimde. 

The receptacle is remarkably slender, and therefore very com¬ 
monly broken. It may be two or three times the length of the 
involucre. 

The type locality as stated by Forster is the Society Islands. 
After satisfying myself that T. endUcheriamm is a distinct spe¬ 
cies, and that T. tenue, described from Tahiti, is like T. endlich- 
erianum, it became important to know T. humile from the group 
as thoroughly as possible. Fortunately, Mr. M. L. Grant was 
collecting there, and brought in ample collections from Moorea, 
Borabora, and Huahine, as well as from several places on Ta¬ 
hiti. In all of these collections, as well as in the considerable 
number of others in hand from Tahiti, the double row of mar¬ 
ginal cells is constant. Within the archipelago, the species is 
well defined, varying to but within the limits indicated in the 
foregoing description; as a general rule, it is rather small here, 
fronds more than 5 cm tall being above the average. 

It is common also, and identical, in Samoa, Fiji, and Raro¬ 
tonga. I have it also from the Carolines 7 (probably T. depau¬ 
peration Bory"), Papua, Amboina, Java, and Sumatra. My 
Hawaiian specimens received as T. humile are T. draytonianum, 
while those from New Zealand are T. endlicherianum. In Singa¬ 
pore and the Malay States, a more ample form, with rather 
narrow segments, is common. Both this and the typical form 
occur in Borneo, as well as one with very slender fronds. In the 
Philippines it is a very common species, in the typical form, and 
in one somewhat taller, but not wider, and without the peculiarly 
placed sori found in Singapore. Philippine collections distrib¬ 
uted under other names are Cuming 98, the type of T. luzowi- 
cum; Merrill 6061 and 6065; Clemens 226; Elmer 7077; Bur. Sci. 
13802, 11956, 22517, 28080, 30813, 31473, 41584. Others ap¬ 
parently distributed unnamed are Merrill 6309 and Bur. Sci. 
12082. 

Trichomanes luzomcum Presl is perfectly typical T. kumUe, 
described under the illusion that T. humile was a Didymoglos- 
eum. Trichomme8 fUicvloides was published with the citations 
"Lauterbach 535c, 541 . . . 988." The first of these, which 
should be the type, was apparently segregated from a mixture; 

’ Volkens 864, in the Singapore Herbarium as T. rigidum, is T. humile. 

’Cf. van den Bosch, Hym. Jav. 16 and 17. 
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I have not seen it. No. 5U1 is in the University of California and 
Singapore herbaria, and 988 in the Singapore herbarium, and 
both are typical T. humile. It was described again in this in* 
stance as a Didymoglossum, and contrasted with T. Filicvla, 
which indeed it does not resemble. 

Triehommes Lauterbachii Christ, published on the same page 
as T. filicvloides, as Crepidomanes “ex affinitate T. pyxidiferi,” 
ought by description to be a small T. humile with exceptionally 
broad fronds, typified by Lauterbach 2825a. I have not seen this 
collection; but in the herbarium of the University of California 
are Schlechter 16182,17807, and 19072, all received as T. Lauter- 
bachii. As a whole, they conform to the description, and can be 
taken as correctly named; but all of them contain, along with 
the broader fronds, and on the same rhizomes, fronds of the 
typical form of T, humile. At most, it is a small and not well- 
established local form. 

Trichomanes concinnum Mettenius was described from Tahiti, 
based on collections by Vieillard and Vesco. A Vesco specimen 
in the Bureau of Science herbarium is T. kumile. As this collec¬ 
tion is not numbered, it may or may not have been the same seen 
by Mettenius. Mettenius is the last author whose species in this 
group I would be disposed to question. However, the actual 
publication was after his death, and the extensive posthumous 
publication of his notes is responsible for no few names which 
so careful a student might have preferred to leave in manuscript. 
While he does not mention T. humile, a little Trichomanes with 
“series binae cellularum marginalium manifestius incrassatae” 
must be that or a very nearly related species. I construe it as a 
very small and correspondingly little dissected, perhaps juvenile, 
form of T. humile. It is represented also by Grant 3679, which 
is surely a juvenile T. humile. 

To T. humile have been reduced also T. minutvlum Gaud., from 
Rawak, and T. aureum van den Bosch, both unknown to me save 
by description. The former was figured, Freycinet, Voyage, etc., 
pi. 12, fig. 2, as having the mouth two-lipped in a degree never 
simulated by any pressed T. humile, and its description stresses 
this feature. As the reduction was made by Hooker, Sp. Fil. 
1: 124, who thought T. humile had a two-lipped involucre, I 
mistrust it; the reduction to T. filicide Desv. by van den Bosch, 
Synopsis 41, is more reasonable. Trichomanes aureum was 
described from New Zealand, and is more likely to be T. endlich- 
erianum, if either. 

2787*1-4 
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*1. TRICHOMANES GRACILUMUM CatMUad an. m. Plato I*. 

Crepidium, rhachi et involucro angustius alatis, sons pinnarum 
majorum saepius pluribus, serie interiore cellularum margi- 
n aliqm male distincta, aliter T. humili simile. 

Luzon, Ilocos Norte Province, Mount Palimlim, Bur. Sci. 83883 
Ramos (type in Bureau of Science herbarium), August, 1918: 
K»h'ng a Subprovince, Mount Maaififidt, Bur. Sci. 87576 Ramos 
and Edafto. 

A local derivative of T. humile, of quite distinct appearance 
because of the extreme narrowness of the wing on the main 
rachis, the bases of the secondary rachises, and the involucres. 
While it is effectively invisible to the naked eye, the microscope 
shows that this wing, two or three cells wide, persists well down 
onto the stipe. The ultimate segments are narrower than is 
usual on T. humile, but the peculiar appearance is due to the 
failure of the laminar wing to hold what width it has, as it 
runs down to the major axes. The tendency of sori to appear 
elsewhere than parallel to the main rachis is more emphasized 
than in the Singapore plant noted in the discussion of T. humile. 
The Mount Masifi&it specimen is less distinct from T. humile 
than is the type, as to the wing, but more so as to the lack of 
differentiation of the inner row of marginal cells. 

tt. TRICHOMANES ENDLICHERIANUM Pn*l. Plato* 14 u>d U. 

Trichomanes EvdUcheriarmm Prerl, Epim. Bot. (1849) 10, pi. 5. A. 

T. erectum Brack., U. S. Expl. Exped. 16 (1884) 250, pi. 86, fig. 1. 

T, tenne Brack., U. S. Expl. Exped. 16 (1854) 251, pi. 36, fig. 2. 

T m Naumannii Kuhn and Luersscn ex Christ, Engler’a Bot. Jahrb. 

23 (1896) 336. 

T . alternant Carr., Flora Vitiensis (1878) 848. 

T. (Eutrichomanes, pinnata) glaberrimum, fronde anguate lanceolate 
bipinnata, pinnulis lateralibus ovato-lanceolatis acutiusculis adnatis, ter- 
minalibug pinnisque superioribus apice acutiuscule bidentatis (rariua integ- 
ris), rachibus late alatis, stipite (brevi) apice alato, soris subaxillaribus 
late alatis immersis, indusio infundibuliformi-campanulato, limbo patente, 
receptaculo setaceo elongato.—T. humile Endl. prod. fl. norf. 17 (excl. syii.). 

Habitat in insula Norfolk (Ferdinand Bauer). 

Diifert a Didymoglosso humili (Trichomanes humile Forst. prod. 464) 
et a D. minutulo (Trichomanes (Didymoglossum) minutulum Gaudich. in 
Freyc. voy. 877 t. 12. f. 2) limbo indusii truncato-hypocraterimorpho me 
bilabiato et inde genere. Quodsi in Aspidiaceis, Aspleniaceis aliisque Fili- 
cibus indusiatis ratio indusii ad genera distinguenda valet et suffleit, quoque 
in Hymenophyllaceis valere et sufiicere debet. Mirum est, quod Endlicher, 
qui genuinum Trichomanes humile Forst. in Hook, et Grev. ic. fil. t. 85 op* 
time delineatum vidit, specimina Baueriana non diverse esse credidit. 
Idem valet de Didymoglosso minutulo. Accedit quoque ad T. intramargi- 
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nale, Bed differt absentia venulae inframargdnalis, cellulis laciniisque 
frondis, indusio.—Pres], loc. cit. 

I have seen no Bauer specimen, but have from the National 
Herbarium of New South Wales a collection made on Norfolk 
by Metcalfe in 1905, which I believe to be typical as well as 
topotypic. If this is correct, Presl’s distinction, specific or ge¬ 
neric, in form of mouth of involucre, does not exist. Never¬ 
theless, the species is distinct from T. humile, characterized 
most clearly by having a single instead of a double row of elon¬ 
gate marginal cells. The primary segments stand at an acute 
angle to the main axis, making the frond narrower in general 
outline, in spite of the fact that its segments of every order 
are characteristically longer. The ultimate segments commonly 
widen slightly from the base to the apex, while the sides of those 
of T. humile are normally parallel. The wing of the involucre 
is broader, so that the mouth, as dilated (and as abruptly di¬ 
lated) in proportion to the tube as in T. humile, does not project 
beyond the wing, at any rate as conspicuously as in T. humile. 
The receptacle, apparently less fragile, is even longer, three or 
four times the length of the tube when fully developed. 

The marginal cells are commonly more elongate than in T. 
humile, even up to eight times their width. Their walls may 
be uniformly thickened, as described and figured by Mettenius, 
Hymenophyllaceae 406, pi. 1, fig. 30; but more commonly the 
outer wall is the thicker, especially near the junction with the 
very oblique cross walls. 

The species which I have reduced to synonymy with T. end- 
lieherianum were probably all described in ignorance of that 
species as distinct from T. humile. Van den Bosch, Journ. Bot. 
N6erl. 1 (1861) 350, recognized the affinity of both of Bracken- 
ridge's species to T. endlicherianum, but regarded them as dis¬ 
tinguishable from it. To me, T. tenue looks like no more than a 
narrow form, with some corresponding modification in size of 
cells. Triehomanes erectum is not quite so clear a case. How¬ 
ever, I find no structural distinctions, and those in form are 
reasonably associated with its reduction in size. Van den Bosch 
suspected it of being a small form of T. tenue, and so it seems 
to me. It is wanting in our extensive recent Fiji collections, the 
specimens I so determined, Parks 20480, Bishop Museum Bull. 
59:24, being T. humile. Triehomanes tenue is likewise wanting 
in our many recent Tahiti collections. Of both of these “spe¬ 
cies,” I have in hand the types from the United States National 
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Herbarium, and cotypes from the Gray Herbarium. Their ab¬ 
sence in recent collections is very surprising. 

Trichomane8 Natmannii is represented by a cotype in the 
United States National Herbarium. It was ill described, but the 
specimen is perfectly identical with that of T. tenue. 

I have not seen authentic T. altemme. It was distinguished 
from T. erectum by the form (elongato-linearibus) and direction 
(erectis) of the segments and the obvious hyaline margin. As 
these are all characteristics of T. erectum, they cannot serve to 
distinguish another species from it. 

The known range of the species is from the South Island of 
New Zealand to Norfolk, Fiji, Samoa, and Tahiti. I have al¬ 
ready noted that specimens from New Zealand distributed as T. 
humile are all (as far as I have them) T. endlicherianum. They 
are commonly smaller than typical plants or typical T. tenue. 
I suppose that they represent T. aureum van den Bosch, Ned. 
Kruid. Arch. (1863) 208. 

U. TMCHOMANKS WERNER! BoMMteek. Plat* 1*. 

Trichomanes Wemeri Rosenstock, Fedde’s Repert. 5 (1908) 36. 

Eutrichomanes; rhizomate Ionge repente, flliformi, breviter tomentoso; 
stipitibus 0,5-centimetralibus, tenuibus, usque ad imam fere basin alatis; 
laminis ovalibus, usque ad 3 cm longis, 2 cm latis bipinnatifidia; segmentis 
primariis fere 7-jugis, medialibua maximis circiter 12 mm longis, 5 mm la¬ 
tis, rhoraboideo-lanceolatis, inferioribus plus minus decrescentibus; seg- 
mentis secundariis inferioribus pinnatifldis, reliquis furcatis aeu simplkibus; 
laciniis linearibus 0,4-0,6 mm latis, simplicibus vel basalibu* furcatis, apice 
emarginatis, margine cellulis diaphanis, linearibus, uniseriatis cincto; rha- 
chibus costique angustissime alatis; venulis tenuibus, prope marginem 
desinentibus; soris immersis, infundibuliformibus, ore dilatato, undulato; 
receptaculo flexuoso, longissime exserto, quam indusium 12-15-uplo longiore 
(2,5-3 cm longo). 

Nova Guinea: In monte Gelu, ad saxa, prope 'stationem' c. 1000 m alt.— 
leg. Dr. E. Werner VII, 1907, No. 27. 

Habituell und in der Zellstruktur (vgl. den hellen Randstreifen) mit 
Trichomanes humile Forst, verwandt, unterscheidet sich T. Wemeri von 
diesem durch etwa halb so breite Segmentzipfel (hier 6-7, dort ungefkhr 12 
Zellreihen auf der halben Breite der Lacinie) und durch das Oberaus lange 
Rezeptakulum, das bei T. humile die L&nge des Indusium nur um das 1} 
fache Obertrifft.—Rosenstock, loc. cit. 

The very immediate affinity of this fern is not to T. humile, 
but to T. endlicherianum, with which, as a species distinguishable 
from T. humile, Rosenstock seems not to have been acquainted. 
It is quite distinct from T. endlicherianum in aspect, due to the 
more widely divergent segments, which make the frond wider 
and more open; and this openness is accentuated, producing an 
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appearance unique in the section, by the extreme narrowness of 
the segments. The tube of the involucre is drawn down grad¬ 
ually to a point, and the dilation of the mouth is gradual, but 
very great. The long receptacles are wanting on the cotype in 
the University of California Herbarium. Microscopic examin¬ 
ation shows scattered minute hairs on the axis, even on the mid¬ 
dle line of the involucre. 

The species has been known only from the type collection, but 
I find it present in Schlechter 17804, from the upper Djamu 
river, altitude 700 meters. 

14. TRICHOMANES VIEILLARDII van im Botch. Plat* 17. 

Trichomanea Vieillardii van dbn Bosch, Ann. Sci. Nat. IV IS 
(1861) 90. 

T. jungermannioides Fournier, Ann. Sci. Nat. V 18 (1878) 268. 

Fronde oblonga vel lineari-oblonga pinnatifida, laciniis superioribus erec- 
tiuaoulis approximate, inferioribus patulis remote sublinearibus, margins 
in lobos dentiformes breves obtusos patnlos simplices dichotomosve abeunte, 
cellule teneris inaequalibus (parvis usque magnis) flavo-aureis, margin- 
alibus seriati8 hyaline lineari-oblongis valde elongatis, soris in laciniis 
axiUaribus vel lateralibus late alatis cylindricis, limbo ampliato (tubo 
usque triplo latiore), stipite vix ultra 6 mill, longo anguste alato. Rhizoma 
horizontale filare intricatum atro-fusco-tomentosum; Irons 4 centim. circi- 
ter longa, vix ultra 10 millim. lata gracilis tenera ex olivaceo fuscescens. 

Hab. Ad caudices filicum arborescentium, Balade [New Caledonia], Vieil- 
lard, herb. n. 1661.—Van den Bosch, loc. cit. 

I have not seen original specimens of either T. Vieillardii or 
T. jungermannioides, but do have very ample material, of Franc's 
collections, from the Bonati herbarium and from Doctor Rosen- 
stock, which blankets the two descriptions, and might provide 
types for an indefinite number of other species if the numerous 
forms were found in separate and uniform collections. In form 
of frond, it is the most unstable species in the group. The 
appearance of the most bizarre forms is a phenomenon analogous 
to the proliferation of Gonocormtis, wherein occasional pinnse 
assume the stature and form of small fronds. The fronds 
resulting from such behavior are too diverse for definition of 
form. 

The great majority of fronds are characterized by the pres¬ 
ence of short, more or less triangular segments or teeth, con¬ 
nected by broad laminar wings. Small and sterile fronds may 
have a single zigzag axis, a simple vein salient at each angle 
entering a tooth. Fronds of normal size, 3 or 4 cm long, may be 
composed entirely of primary segments (or pinnse) like the 
simple fronds just described. But it is also common for some 
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of the primary segments to elongate without producing lateral 
teeth, or to produce lateral segments which are also elongate; 
and some fronds are destitute throughout of the toothlike seg¬ 
ments. 

Except as it is widened by the laminar connection of the 
teeth, the wing of the axes is usually narrow. Thus it may 
be almost wanting on the involucre (not shown in my figures); 
and on the lower part of the main axis it is sometimes (rarely) 
obsolete, the frond thus becoming really pinnate. The marginal 
cells are usually very long, and their cross walls very oblique. 
The outer wall is exceedingly thick, either throughout, as fig¬ 
ured by Mettenius, Hymenophyllaceae pi. 1, fig. 31, or chiefly 
near the ends of the cells. The inner wall is hardly thicker than 
that of the ordinary laminar cells. The latter are less uniform 
than in some species, but less various than might be expected 
from van den Bosch's description. 

The sori of the more symmetrical fronds are placed as in 
T. humile, but usually less exactly parallel to the axis. On 
fronds of irregular form, they lose their regularity of position, 
a primary segment rarely bearing more than one sorus, or a 
sorus not rarely occupying an entire primary segment. The 
mouth is very much dilated, usually more abruptly than my 
figures happen to show; it is usually considerably wider than the 
tube with its wings. 

Known from New Caledonia only; and apparently growing 
only on tree-fern trunks. In Franc’s collections (the numbers 
of which are not dependable), it is represented with us by 182, 
708, 880 (received as T. Milnei), and 2005 (as T. jungerman- 
nioidee); also, distributed by Rosenstock, by his 41 and 185 (as 
T. eubhumile n. sp., an unpublished name). 

CREPIDIA DUBIA 

Trichomanes phrpusillum v. A. van Rosenburgh, Bull. Jard. Bot. Bolt. II 
16 (1914) 37. 

Eutrichomanee, Ptilophyllum. —Plant* minima, caeapitosa. Stipites 
sparsi, usque ad i cm longi. Frondes oblongae, tenues, glabrae, usque ad 
1 cm. longae, profunde pinnatifidae, basi cuneatae vel decurrentes. Seg- 
menta linearia, infra segmentum terminals ca 1-4 utrinque, lateralis 
erecto-patentia, usque ad 5 mm longa, ca 8 mm lata, sat abrupte acuta, 
stria (venula spuria) specie marginal!, pallida, continue, ornate, venie 
centralibus pallidis, in segmentis solitariis. Sori pauci, in segmentis su¬ 
perior i bus terminales; indusium infundibuliforme, alatum, basi acutum, 
apice patents dilatatum; receptaculum exsertum. 
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T. Nymani Christ differs from this by its subtufted fronds provided with 
black veins and bordered by a black spurious vein. 

New Guinea (Ramu, Schleehter HI57). —V. A. van Rosenburgh, loc. cit 

I have not seen this. It may be a distinct species, or it may 
be a tiny form of some better known species. Except that it is 
somewhat smaller still, there is little in the description to dis¬ 
tinguish it from a juvenile T . humile, from T ♦ eoncinnum , for 
example, which is quite certainly a small T . humile . It may not 
be a Crepidium at all; T. Nymmi, with which it is compared, is 
a depauperate Taschneria. 

Trichomanes apicilarb Fournier, Ann. Sci. Nat V 18 (1873) 267. 

Fronde ambitu lineari-ovali, pusilla, vix 2* longa, e rhizomate repente gra- 
cili enata, pinnata, pinnis linearibus simplicibus v. rarissime bifidis 2-3-jugis, 
venula spuria marginali instructs, in rhachidem alatam et in stipitem 
brevem marginatum decrescentibus, soris lacinias terminantibus, columella 
breviter exserta, ore integro. 

Secus ripas cataractonun pr, Wagap [New Caledonia] ( Vieill . 2165 
part.).—Fournier, loc. cit. 

Trichomanes assimxle Mettenius, Linnaea 35 (1868) 386. 

Rhizoma tenerum; folia membranacea, flavo-viridia in costis nervisque 
pilis minutissimis obsita tripinnatipartita, hinc inde e medio petiolo s. e 
rhachi prolifera; petiolus ad 21" longus superne corapresso marginatus 
pilis paleaceis setosus, rhachis alata; lamina 21" longa, 1" lata oblongo- 
lanceolata; ladniae primariae patentes ovatae, infimae deltoideo-ovatae; 
secundariae late obovatae, ultimae lineari-oblongae, emarginatae, inferiores 
bifldae; nervi Caenopteridis; cellulae parenchymatis polyedricae, parietibus 
lateralibus plicatim incraasatae; sori axillares, immersi; indusium late 
alatum s. cylindricum ore ampliatum. 

Novae Hebrides. Aneitium. (Herres n. 63.) 

Praecedenti speciei [T. eoncinnum] proximum, sed foliis tripinnatiparti- 
tis, laciniis primariis sessilibus ovatis diversum. Affine etiam Tr. prolifero 
Bl. en. 224, a quo differt rhachi tereti s. compressa, laciniis primariis con- 
fluentibus. (K.)—Mettenius, loc. cit 

Referred to Crepidium because said to be near to T , con¬ 
tinuum. 

Trichomanes paniculatum v. A. van Rosenburgh, Bull. Jard. Bot. Buit. 

II 16 (1914) 38. 

Eutrichomanes Tnehomanopsis? Tr. humile Forst subsimile sed: 
Frondes majores, usque ad 71 cm longae et 4 cm latae, 3-pinnatifidae vel 
sub-4-pinnatiftdae, rachide primaria exalata, marginibus ieviter sed distincte 
crispato-undulata; sori in planta adulta copiosi, in pinnis et pinnulis su- 
perioribus terminales, in pinnulis inferioribus axillarea, in parte superiors 
frond is paniculati. % 

Plants with the lower pinnae resembling small specimens of T. humile 
Forst, especially by the intramarginal spurious vein and sparingly glan- 
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duloso-fibrillose ribs but distinguished by the paniculate higher sori, and 
more or leas crisped laciniae. 

Java (Klappa Noenggal, C. A. Backer No. 6837).—V. A. van Eosenburgh, 
loc. cit. 

Without seeing an authentic specimen, I cannot decide whether 
this is a form or relative of T. humile, or of T. bilabiatum. 

7. TASCHNERIA; THE GROUP OP TRICHOMANES B1PUNCTATUM 

Small ferns, usually epiphytic, with filiform, hairy rhizomes; 
fronds pinnate in plan, or in a few species becoming digitate 
by reduction, all or all but the strongest axes winged; false veins 
(striae, of Prantl) always present; involucre tubular or funnel- 
shaped, the mouth usually bilabiate, sometimes radially expanded, 
rarely truncate. The Old World Tropics, to Japan and New 
Zealand. 

Presumably derived from the group of T. pyxidiferum, from 
which this group is distinguished by the presence of the false 
veins; with exceptions, Taschneria is distinguished further by 
the strongly bilabiate involucre. The striate species with simple 
or merely lobed fronds, Didymoglossum, are probably derived 
from Taschneria by reduction. 

The false veins are critically important in the recognition of 
the group, and in minor degree in the discrimination of the 
species. This distinction of the species is difficult, first because 
they are much alike and variable, second because the false veins 
have been ignored in describing a number of them, and third 
because undue importance can be and has been attached to them. 
Hooker and Baker solved the difficulty by making T. bipuncta- 
tum (as T. Filicula) include all Trichomanes of the same general 
aspect with bilabiate involucre, including some species not even 
in this group. Van den Bosch used the other easy method, set¬ 
ting up many species, each known by one plant. Neither method 
has any merit except ease. 

I have come positively to the conclusion that the evolution of 
a large part of the supposed species has been local. To illus¬ 
trate: The Javan forms and the Philippine forms are distinct 
phyletic entities, and neither of these phyla is represented in 
India or in Polynesia or in Japan. In Java, van den Bosch dis¬ 
tinguished three species, and his successors have added to the 
number. Likewise in the Philippines, several species have been 
described. A species must be a phyletic unit, whether this be 
large or small, uniform or varied. A species cannot comprise 
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phyletically distinct plants, however similar they may be, even 
to the point of apparent identity, unless it be so broadly con¬ 
ceived as to include the phyla they represent, back to the point 
of common ancestry. Purging it of such elements as T. dray - 
tonianum, which is not a Taschneria, T. bipunctatum might be 
a species including the whole group—but to-day’s botanists do 
not tolerate such a species as it would then be. 

To keep the number of species within bounds, and the species 
themselves in some measure describably distinct, but insistently 
restricting a specific name to a phyletic unit, I recognize one 
common species in Java and one common species in the Philip¬ 
pines. With as ample material, I suspect that the same course 
would seem proper in India. I am not at all satisfied as to what 
is in the Peninsula, and remain baffled rather than enlightened 
by the wealth of material in the Singapore Herbarium. 

Unlike Trichomanes as a whole, Taschneria impresses me as 
a group in active evolution; and it is not in the nature of the case 
that the species of such a group should be clearly and uniformly 
distinct. 

Besides Didymoglossum anomalum, which my more complete 
acquaintance with the Philippine ferns has enabled me to recog¬ 
nize as a dwarf of T. brevipes, there are a number of other 
species based on minute specimens. In spite of the evident fact 
that Hcmiphlebium and Microtrichomanes have found a place 
in nature, I believe, analogous to the inability of dwarf races 
of men to hold their own in competition with races of the normal 
human size, that the chances are very strongly against the local 
evolution of any established dwarf race of Taschneria from the 
already small species of the common range in size. I believe 
rather that these minute supposed species represent either in¬ 
dividuals fertile before they achieve the strength to produce the 
fronds of the same species in its fuller development—as happens 
well throughout the genus; or plants stunted by the environ¬ 
ment, acting on the individual plants—as I know that an un¬ 
favorable change can cause a rhizome which has been producing 
normal fronds to produce a crop of much reduced, but fertile 
fronds; or plants growing from spores which germinate where 
the conditions do not permit the normal development of the 
species. A dwarf species might become fixed, in adaptation to 
such conditions; T. latemarginale may be an example. But, as 
long as such “species” are known by very few individuals, it 
remains probable that they represent other species, more of the 
character typical of the group. 
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Species described as minute and relatively simple are T. in - 
tramarginale, T. latermrginale, T. rupicolum, T. Nymani, T. 
acuto-obtusum, T. palmifolium, T. pervenuloaum, and T. mi¬ 
nimum, the last reducible to T. bilabiatum. 

Because of its geographic range, far wider than that of any 
other species; because it is constant in the manifestation of rea¬ 
sonably characteristic form, structure, and—as compared with 
other species—size; because most other species are easily re¬ 
garded as variants from the basic structural plan of this one; 
and because occasional plants referable as individuals to this 
one are found in many places where some one of the species con¬ 
strued as derived from this is dominant (atavism, reasonably 
to be expected), I regard T. bipwnctatum as the oldest species 
of the group, and all others as derivatives from it. In the de¬ 
gree of departure from type, the sequence is roughly the popu¬ 
lation of: 1, the Malay Peninsula; 2, Java; S, the Philippines, and 
3a Papua; 4, the Indo-Sino-Japanese region. This sequence is 
not a phyletic one; except possibly as to 3 and 8a, and as 3 may 
be derived through 1, the forms of each area are regarded as in¬ 
dependent derivatives from the common parent. 

Key to the epectes of Taechneria . 

Fronds of normal size, 3 to 10 cm tall, at least bipinnatifid. 

Submarginal false veinlet continuous, other stri* few or none. 


Marginal laminar cells in 2 regular rows. 35. T. bipunctatum. 

Marginal laminar cells in one row. 44. T. intramargmaU. 


Submarginal veinlet interrupted, other stria present. 

Mouth of involucre bilabiate. 

Segments commonly 0.8 to 1.1 mm wide, lips not very fibrous; 


Dutch Indies. 

Lips distinctly shorter than tube. 36. 2\ bilabiatum. 

Lips about as long as tube. 37. T. RothertO. 


Segments narrower, much fiber in lips. 

Lamina full of false veinlets; Papua.... 41. T. venulorum. 
Accessory stria comparatively few; Philippines. 

30. T. brevipes . 

Mouth widely dilated, not bilabiate. 40. T . ChrietxL 

Submarginal veinlet mostly obsolete; India to Japan. 

47. Z>. lateaiatum, etc. 

Dwarf forms, mostly digitate or pinnatifid. 

Intramarginal false veinlet present. 

Marginal laminar cells in one row. 

Frond monopodial; Ceylon. 44. T , intrwmarginale ♦ 

Frond pinnatifid; Papua.42. T. Nymani . 

Marginal cells in two rows. 

Segments narrowly oblong; Asia. 45. T . latemarginat*. 

Segments broadly oblong; Java.38. T . rupicolum. 
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Intramarginal strand obsolete. 

Mouth dilated, hardly bilabiate.43. 2\ pervenulosum. 

Mouth strongly bilabiate. 

Tube short.48. 2\ Makinou 

Tube long.48. T, megistostomum. 

IS. TRICBOM ANBS BIPUNCTATUM Polr*. Plata 18. Sr*. 1 to 4. 

T. bipunetatum Poiret, in Lamarck, Enc. 8 (1808) 69. 

Hymmophyllum a latum Schkuhr, Krypt. Gew&chse (1809) 133, pi. 
135b. non Swartz. 

H. FUicula Bory, in Willd., Sp. Plant. 8 (1810) 628. 

Trichomanes Filicula Bory, Dup. Voyage 1 (1849) 258. 

Taschneria Filicula Presl, Epim. (1849) 258. 

Trichomanes punctatum Christ, non Poiret, Bot. Jahrb. 23 (1896) 
836. 

Trichomanes frondibus subtripinnatis, membra naceis pellucidis; foliolis 
subdecurrentibus; pinnulis pinnatifidis; laciniis linearibus, obtusis; fruc¬ 
tification© primd bipunctata dein subinfundibuliformi; columellfi exserti. 

C’est une plante basse, haute de deux & trots pouces. 

. . . Madagascar, par M. Aubert du Petit-Thouars.—Poiret, loc. cit. 

Stipes 2 to 3 cm long, terete, hairy and dark at the base, winged 
in the upper part, rachis winged throughout, narrowly in the 
lower part; frond 5 to 8 cm long, lanceolate or ovate, tripin- 
natifid, segments 0.5 to 0.8 mm wide where bearing a single 
vein, up to 1 mm wide above the forking of the vein and up to 
the forking of the frond, clear or deep green, obtuse; false vein 
almost continuous, separated from the margin by two rows of 
laminar cells, other stria* absent or rare; sori occupying the 
lowest acroscopic pinnules or segments, involucre 2 mm long, 
tubular, slender, winged, conspicuously bilabiate, the lips com¬ 
monly as long as wide, triangular, acute or somewhat obtuse, 
erect to flatly expanded; involucre expanded. 

(Madagascar). Comores, HiUebrandt. Bourbon. Mauritius, 
V. S. Nat. Herb. 593149 Mrs. N. Pike. Common in Poly¬ 
nesia: Tahiti, Vesco, Braekenridge, Setchell and Parks, MacDa- 
niele. Grant. Tahaa, Huahine and Moorea, Grant. Rarotonga, 
Parke. Samoa, Braekenridge, Reineeke, Whitmee. Fiji, Brack- 
enridge, Prince, Parks, Home. Admiralty Islands, Moseley 
(mixed with T. humile). Vanicolla. New Zealand. New Cale¬ 
donia, BaJansa 2697, le Rat 2890, Franc 428; but BdUrnsa 69 in 
the Bureau of Science herbarium is intermediate between this 
and T. vemdosum. Reported from Queensland, whence my only 
specimen so named, Simmonde, is distinct. 

From New Guinea, I have no specimen referable to this species 
in any strict sense. Trichomanes bipunetatum, var. nana sub- 
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flabeUata Christ, Lauterbaeh 9H, is a sterile dwarf, which 
might represent any species in the group. Trichomanes bipunc- 
tatum var. venulosum Rosenstock is better treated as a distinct 
species, to which I refer other collections. Neither do I find 
T. bipunctatum in India, China (except Hainan), or the Phil¬ 
ippines, from all of which many specimens have been given this 
name (or T. Filicide ). 

The condition in the Peninsula is peculiar. Very many spec¬ 
imens are T. bipunctatum, very nearly, differing only in being 
smaller, commonly 2.5 to 4 cm tall exclusive of stipe, and in being 
likely to have a very few strise besides the intramarginal false 
vein, or to have the latter more broken than is typical. The 
distinctions are not such as to make specific recognition prac¬ 
tical, and I have therefore decided to regard T. bipunctatum as 
the dominant representative of the group here, as T. bilabiatum 
is in Java and T. brevipes in the Philippines. This form ranges 
north to Hainan: Eryl Smith 1100. 

In Sumatra and Borneo, under these conditions, a mixture is 
to be expected, and is found. Of Borneo specimens, Clemens 
9955 and Topping 1806 from Kinabalu, and Brooks 170 (October 
1, 1909) from Sarawak, are passable T. bipunctatum. Brooks 
28 (September, 1908) is a specimen which, like the fish in the 
Arabian Nights, combines the fine features of all its relatives; 
it has the stature of a large T. bilabiatum —12 by 6.5 cm—the 
aspect (broad, compact frond with narrow segments) of T. 
Christii, and the lips and venulation of T. bipunctatum. Topping 
1600 has rounded lips. Hose 729 has almost linear lips like a 
Mindanao relative of T. brevipes. 

Of Sumatra specimens, Bur chard 129, Winkler 175, Bartlett 
7715, 7716, 7676, 6105, 6725, and 7018, and Mousset 2206 are 
referable to T. bipunctatum. As to Java, van den Bosch’s plate 
26, Didymoglo8sum Filicvla, represents this species more per¬ 
fectly than any specimen I have seen except one from Kota Batoe 
by Raciborski, but Bakh. v. d. Brink 557, 5928, and 6270 can 
bear this name. They are all from comparatively low country, 
at most 550 m altitude, while T. bilabiatum is a plant of the 
high mountains. The specimens cited by van den Bosch, how¬ 
ever, are montane. I do not know whether any Java specimens 
are really T. bipunctatum, or whether those which might be are 
aberrant T. bilabiatum. 

With the exception of the Peninsula, where I am afraid that 
I have left this a “collective species,’’ the only place from which 
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I have been able to study enough material to show its variability 
is Tahiti. The ample collections of Setchell and Parks and Grant 
show that it produces fertile dwarfs, not open to reasonable con* 
struction as specifically distinct, such as are responsible for the 
improper description of species throughout the genus. Setchell 
and Parks 290 contains fertile fronds only 12 mm long. 

Among the Peninsula collections, in Henderson 10700, no in¬ 
dividual frond of which is more than 2 cm long, I find a fertile 
frond 10 mm long by 7 mm wide. 

M. TRICHOMANEB BILABIATUM Ntw aid Blau*. Plat* IS. I|L 4 aid 5. 

T. bilabiatum Ntxa and Blume, Nova Acta 11 (1S2S) 123, pi. 13, 
fig. 2; Blume, Enum. 226. 

Didymoglossum Filicula van den Bosch, Hymen. Javan. 35, pi. 26? 

D. laxum van den Bosch, Hymen. Javan. 37, pi. 27. 

T. capillatum Taschneb, Dies. (1843) 34, pi. 1, figs. 2, 4, 6. 

Didymoglossum capillatum van den Bosch, Hymen. Javan. 38, pi. 
28. 

T. bilobatum v. A. van Rosenbubgh, Bull. Jard. Bot. Buit. II 20 
(1916) 24. 

T. minimum v. A. van Rosenburoh, Bull. Jard. Bot. Buit. Ill 2 
(1920) 176. 

Tr. frondibus pinnatis, pinnis ovatis bipinnatifidis decurrentibus, laci- 
nita linearibua bifldis obtusis integerrimis, soris supraaxillaribus ore bila¬ 
biate, rachi stiplteque alatid. 

* * a • a a a 

DeBcr. Caudex crassitie fili lintei fortioris, repens, ramosus, setulisque 
densis patentibus fuscis hispidus. Stipes octo lineas longus, compressus, 
ala membranacea tenui ad basin decrescente cinctus. Frons pollicem 
unum ad duos Ionga, cordato-ovata, tenuis, lutescens, pinnata. Pinnae in 
alam racheos angustam confluentes, 6-8 lin. longae, patentee, alternae, 
ovatae, acutae, pinnatiftdae, planae. Laciniae cuneiformes, inferiores ple- 
raeque iterum pinnatifidae, superiores pinnarumque maxime fertilium plu- 
rimae tri- vel bifidae. Lacinulae lineares, bifidae integraeve, omnes 
integerrimae, nervo medio saturate viridi lineaque haud procul ab utroque 
margine decurrente notatae, laxe reticulatae. Sorus pinnularum laciniae 
inferior! et superiori immersus, hinc subaxillaris, et Indusio, (quod appe- 
llamus,) cuneiform!, compresso alaque membranacea cincto sessiii apice 
bivalvi totus reeonditus. Valvulae, ex indusii margine ortae, dehiscentes, 
ovatae, obtusae, indusio plus duplo breviores. . . .—Nees and Blume, loc. cit. 

Distinguishable from T. bipunctatum by less regularity of the 
spurious venation, the submarginal venule being interrupted and 
irregular, and other, shorter, commonly oblique and irregular 
strife being present. Also, the lips of the involucre are usually 
obtuse or rounded, and the segments of the frond are commonly 
broader, 0.8 to 1.1 mm in width. The involucre of robust fronds 
is likely to be 3 mm long, tubular, and broadly winged. 
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Exceedingly variable, whence the number of nameB, all applied 
to Javan types. I have not seen the type collections of T. bilo - 
batum and T. minimum, but there is nothing in the description 
of either which is not to be found in the collections in hand. 
Trichomanes bilobatum should be without the submarginal false 
vein; I find this true of a part of the fronds of Palmer and 
Bryant 726 and Yates 2997. Trichomanes minimum is a small 
form, without accessory striae. By definition, it would be Didy- 
moglossum anomalum, the corresponding dwarf of T. brevipes; 
but it is certainly more reasonable to refer it to the normally 
larger Javan species. 

Beyond Java, I refer to this species an unnumbered Burchard 
plant and Bartlett 6538, from Sumatra. A number of specimens 
from the Peninsula are like T. bilabiatum, but I can draw no def¬ 
inite line there between these and those referable rather to T. 
bipunctatum. It is a curious fact that still farther north spec¬ 
imens recur which are like T. bilabiatum in all respects except 
narrower segments— Eberhardt, from Hanoi, and P6telot 4074, 
4075 from Chapa, all from Tonkin. 

Werner 18 and Schlechter 17304, from Papua, distributed as 
T. bilabiatum might be this species if from Java, although there 
is more sclerenchyma in the lips; but they are small plants, and 
I believe that this is the reason there is less sclerenchyma in 
the lamina than in the larger plants from the same collectors, 
Werner 60 and Schlechter 16370, which are referred to T. venu- 
lomm. 

17. TRICHOMANES ROTHERTII ». A. ran RoMitanrh. 

Trichomanes Rothertii v. A. van Rosbnburgh, Bull. Jard. Bot. Buit. 

II 1 (1911) 13. 

Eutrichomanes, PtUophyllum. —T. humili affine sed venulis spuriis mar- 
ginalibus carentlbus, et venulis spuriis accessoriis inter marginem et cos- 
tulas copiosis, erecto-patentibus, irregulariter sparsis praesentibus. 

Differs from T. humile by the absence of the marginal spurious vein and 
the presence of numerous erecto-patent, irregularly scattered spurious vein- 
lets between the margin and central veins. Fronds ovate in general outline, 
up to 5 cm. long, to 2 cm. broad; veins 1 in each ultimate segment, not 
reaching the apex of the segment, naked or provided with minute, distant, 
Abril-like scales. Sori solitary on the upper side of the primary segments 
at the base, or on both sides of them; tube with the mouth hardly dilated, 
conspicuously 2-lipped, the lips triangular, erect or somewhat spreading. 

Java (Preanger Regencies, Dr. W. Rothert.).—V. A. van Roeenburgh, 
loc. cit. 

The foregoing diagnosis is obviously in error, because no 
fern with nonmarginate fronds, and with many oblique false 



Copeland: Trichomanes 


181 


ii.i 

veinlets, can be located by affinity to T. humile. I have not seen 
an original specimen, but find in the herbarium of the Singapore 
Botanical Garden a specimen, Holttum 15479, collected at Bras- 
tagi, Sumatra, identified as this species, and conforming to what 
there is of a description. It is an immediate relative of T. bila- 
biatum, distinguished by smaller size and large, narrow, di¬ 
vergent lips. The lips are about as long and wide as the tube. 
Plants with similar sori in Mindanao and New Caledonia are de¬ 
rivatives, respectively, of T. brevipea and T. bipunetatum. 

M. TRICHOMANES RUPICOLUM Raeibenkl. Plat* 1*. «(. I. 

Trichomanes rujricolum RaciboRSKI, Pterid. Buitenzorg (18S8) 24. 

Rhizom kriechend, sehr dicht abstehend behaart, mit der Behaarung 0.5-1 
m.m. dick. Blattstiele fadendtlnn, 1-3 m.m. lang, mit wenigen Haaren be- 
deckt, fast nackt. Lamina big 1 c.m. breit und lang, im Umriss gewBhnlich 
verkehrt dreieckig, gegen die Basis verschmalert oder etwas abgerundet, 
an der Spitze im sehr wenige (3-5, gewohnlich 3) kurze oder lftngere, 2 m.m. 
breite, bis 1 c. m. lange, ganzrandige durchaichtige, lebhaft griine an der 
Spitze flach abgerundete Lacinien fingerformig gethellt. Nerven mit kur- 
zen, spitzen Schuppen zerstreut besetzt. Neben dem Blattrande, in unter- 
bi-ochenen Ztigen verlauft ein Randnerv. Sori gewohnlich einzeln auf einem 
Blatt, conisch, von der Blattlamina umsaumt, an der Mttndung sehr stark 
erweitert, und mit tellerformigen Lippenrand iiber den Laminarand her- 
vorragend, bis 1.2 m.m. breit (an der erweiterten Miindung), bis 2 m.m. 
lang. 

Von anderen javanischcn kleinen Trichomanes-Arten durch ftusserst kurze 
Stiele und Vorhandensein der Randnerven verschieden. An den beschatte- 
ten vulkanischen Felsen am G. Pantjar, in der unteren Waldzone.—Raci- 
borski, loc. cit. 

Of this species, the Bureau of Science herbarium at Manila 
contains ample material of Raciborski’s, presumably the type 
collection. It is what should be expected from the extreme re¬ 
duction of T. bilabiatum, with one notable feature that the in¬ 
volucre is obconic, with immersed tube, rather than elongate 
with winged tube, being more like that of Microtrichomane8 than 
of Taschneria. As the same modifications have been under¬ 
gone in the reduction to T. latemarginale, they may be regarded 
as mechanical incidents to extreme shortening of the frond. 

A part of the fronds, and these the largest and most likely 
to be fertile, are pinnate in architecture; others are apparently 
digitate. The false veinlet is irregular, much or little inter¬ 
rupted; separated from the margin by two rows of laminar 
cells, or less often approaching the margin, the same veinlet 
wandering to and from the margin; accessory stri» can be de¬ 
tected in a few fronds; traces of the false veinlet are present 
in some, but not in all, lips of the involucre. The involucre is 
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not really bilabiate, but the mouth is more expanded at a right 
angle to the plane of the frond than in that plane. 

Apparently, known only by the type collection. 

Trichomanes Asmjkii Raciborski, which I have not seen, must 
be very like T. rupicolum in gross aspect, but the brownish color 
of dry specimens and the absence of false veinlets establish its 
affinity to T. nitidulum, a Microtrichomanes. 

». TRICHOMANES BREVIPES Balnr. Plato M. 

T. brevipes Baker, Syn, Pil. (1867) 84. 

Didymoglosswm brevipes Presl, Hymen. (1843) 139; VAN DEN 
Bosch, Hymen. Javan. 38. 

D . undidatum Presl, Hymen. (1843) 140. 

Trichornanes bUingue Hooker ex J. Smith in Hooker's Joura. Bot. 
3 (1841) 417, nomen. 

T . melanorhixon Hooker, Sp. Fil. 1 (1844) 140; Ic. PI. pi. 705. 

Crepidomanee intramnrginale Presl, Epim. (1849) 288, as to the 
Luzon plant only. 

Didymoglossum anomcdum van min Bosch, Ned. Kruid. Arch. 5 * 
(1868) 140. 

D. fronde breviter stipitata oblongo-lanceolata acuta pinnate, pinnis sub* 
sessilibus oblongis obtusis profunde bipinnatifidis glaberrimis, infimis ho- 
rizontalibus, laciniis oblongo-lanceolatis obtusis, secundariis (ladnulis) 
linearibus obtusis integerrimis, soris exsertis sessilibus, indusio infundi- 
buliformi alato-marginato, limbi laciniis subrotundis, rachi superne alata, 
infeme stipiteque subnuda pubescente. 

Habitat in insulis Philippinis, verosimiliter in insula Luzon, unde retulit 
dar. Cuming et aliis plantis immixtum sine numero communicavit. 

Rhizoma longe repens, teres radicibusque ramosis paleis piliformibus den- 
sissimis nigricantibus tomentellum. Stipes duas-tres lineas longus, pilis 
brevibus horizontalibus pubescens, in fronde fertili teres nudus, in fronde 
sterili duplo minor! basi teres apice alatus. Frons fertilis semiquartum, 
sterili* vix duos pollices longa, utraque ex ovata basi oblongo-lanceolata 
acuta pinnata excepta racheos basi glaberrima. Pinnae quinque-septem- 
lineales, subsessiles, profunde bipinnatifidae, obtusae, in fronde sterili 
oblongo-lanceolatae, in fertili oblongo-ovatae, infimae horizontaliter paten¬ 
tee, omnes approximates. Laciniae primariae oblongo-lanceolatae obtusae, 
secundariae anguste lines res obtusae integerrimae. Rachis frondis fertilis 
infeme teres pubescens, superne alata, frondis sterilis undique alata basi 
pubescens. Costa tenuissizna, flexuosa. Venae pinnatim exorientes, pinna- 
tim ramosae, venula in qualibet lacinia secundaria (lacinula) unica apice 
libera. Parenchyma e cellulis rotundato-hexagonoideis minutis construe- 
turn. Sori in suprema parte frondis obvenientes, exserti, sessiles, pauci. 
Indusium lineam longum, infundibuliforme, angustissime alato-marginatum, 
limbo bipartito, laciniis subrotundis conniventibus integerrimis. Recep- 
taculum setaceum, indusio longius, integrum non visum, basi capsuliferum. 

Valde affine D. Filicula, differt brevitate stipitis, figura pinnarum magis 
approximatarum et directione inferiorum, brevitate indusli evidential pe- 
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dieellati et Iatitu laciaii* aecondarii* sngustforibcM integerrimia.— 

PresI, loc. cit. (1848). 

This is followed immediately by the publication of Didy- 
moglossum imdulatvm Presl, Hymen. (1843) 140, represented 
as without false veins, and with broad undulate wings on rachis 
and stipe, and narrower fronds. Since Presl had denied the 
reality of the false veins, in a supplementary comment on D. 
brevipes, mistaking them for folds or wrinkles, he consistently 
maintained his error in dealing with the second species. In 
Christensen’s Index, D. brevipes is reduced to T. bHabiatum 
and D. undulatum to T. bipunctatum. Only an examination of 
the Presl types can settle their identity beyond question, but 
I have practically no doubt that they are one species. They 
are cited alike as based on a mixed collection, without number, 
by Cuming. Fronds fitting both descriptions, with allowance 
for Presl’s error as to the false veins, are included in Cuming 
2, from Luzon. As was recognized by Smith, Cuming 2 and 316, 
the latter from Leyte, are one species. Cuming 816 is the type 
collection of T. melanorhizon Hooker. 

As noted by van den Bosch, Hymen. Javan. 38, it is near T. 
bHabiatum, but distinguishable by being more lax, with narrower 
segments, commonly 0.5 mm or less in width; it is usually 
smaller, and with fewer false veins. Presl, though denying 
their reality, characterized these very well, as most irregular 
in their occurrence. A single submarginal one, as described by 
van den Bosch, is rarely if ever present. While not abundant 
in the lamina, their development in the lips of the involucre is 
conspicuous. Here they may form solid plates, or may be largely 
in strands separated by ordinary cells; but in most cases they 
make up a considerable part of the tissue of the lips. 

The genus Crepidomanes was based on Hooker and Greville, 
Ic. Fil. pi. 211, which supplied the specific name; on Cuming 150; 
and a larger Javan specimen not further identified. The last 
should be the plant recently renamed T. minutum (see T. bila- 
biatum ). 

The real T. intramarginale is a Ceylon dwarf, with very 
different sorus. Cuming 150 was not named by Smith, who 
had an imperfect specimen. The specimen in the Gray Herba¬ 
rium is presumably better, and permits recognition as a dwarf 
identical with Cuming 2. My guess is that both were collected 
in lag una Province, as was also the Brackenridge plant recog¬ 
nized by the collector as T. melanorhizon, but later described 

*78731-» 
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as D. anomalum; the last and Cuming ISO are identical in detail. 
Crepidomanes as a genus has priority of position on the page 
over Ta8chneria. Also, it is characterized, while Taschneria, 
merely named with a species, is doubtfully published. If the 
group be raised to generic rank, distinct from Trichomanee 
and Didymoglossum, its name is therefore Crepidomanes; but 
for it as a group or section, without formal status, Taschneria 
is preferable, typifying it by a normally developed plant instead 
of a dwarf, and by the first-named and most typical species. 

Didymoglossum anomalum is the named dwarf form of this 
species, Cuming 150 having escaped by misidentification. These 
dwarfs occur throughout the Archipelago, and must not be 
construed as varieties. The most extreme case is Elmer 9625, 
from Negros, which has no frond more than 6 mm long, but 
several of them fertile. It is absolutely identical in structure 
with Ridley 15700, from Kedah, which I call T. latemarginale 
(— T. nanum van den Bosch, = T. Kurzii Beddome); but I 
entertain no doubt that it is a local derivative of T. brevipes, 
nor that the similar continental plants are local derivatives 
of their normally larger neighbors. 

Trichomanee brevipes is very common throughout the Phil¬ 
ippines and represented in herbaria by at least fifty collections. 
As these are mostly distributed as T. bipunctatvm, which I do 
not recognize in the Philippines, it is unnecessary to enumerate 
them. Like its relatives, it is exceedingly variable. There are 
also recognizable local forms, but these are not distinct enough 
to merit specific recognition. Cuming S16, the type of T. me- 
lanorhizon, from Leyte, represents one of these, most similar 
in aspect to T. Christii. The most distinct such form occurs, 
along with more typical plants, in Mindanao, and has narrow 
lips of the involucre about twice as long as wide. I do not 
name and describe it, because I know just such forms derived 
from T. bipunctatum and T. bilabiatum, and prefer not to be 
responsible for a series of “species” exceedingly similar but 
distinct in phylogeny. 

Beyond the Philippines, I construe two specimens from Guam 
as this species. Topping 1813, from Mount Kinabalu, is this, 
rather than T. bipunctatum . As it is the species most nearly 
like T. venulomm, of Papua, it is reasonable to expect it to be 
found in Papua. Also, as it is found in the Batanes, I think 
it probable that the plant reported in Formosa as T. bipuncta¬ 
tum, which I would not expect to find there, is really T. brevipes. 
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40. TRICHOMANES CBKISTII CojwUnA. PUU SI. 

T. ChristU Copeland, Philip. Joarn. Sci. 1 (1906, Sept.) Suppl. 261, 
non Christ, Bull. Herb. Boise. II 6 (1906, Nov.) 988, nec Rosenst., 
Bull. Jerd. Bot., Buit. II 2 (1911) 27. 

T. recedens Rosenst., Heded. Rijks. Herb. Leiden 11 (1912) 2. 

T. microlirion Copel., Philip. Journ. Sci. 10 (1916) Bot. 146. 

T. brevipee C. Chk., Gard. Bull. Straits Settlements 4 (1929) 877, 
non Baker. 

Rhizomate late repente, 1 mm. crasso; stipitibus tenuibus, ca. 1 cm. altis, 
pilis brevissimis paucis pubescentibua; fronde 6-8 cm. altis, 26-86 mm. 
latis, acutis, tripinnatifidis; rhachi sursum anguste alata; pinnis oblongis, 
obtusis, infimis diminutis; segmentis integris, linearibus; urceolis infundi- 
buliformi-campanulatis, anguste alatis alis saepius sub limbo evanesces- 
tibus, limbo leviter elato, subbilabiato, receptaculo incluso. 

[Philippines:] Mindoro, prope fluminem Baco. Merrill 1819. 

Near Trichomanes pyxidiferum and T. bipunctatum, easily recognized by 
the comparatively large frond and short stipe, and included receptaculum.— 
Copeland, loc. cit. 

Christ two months later published a diagnosis independently, 
basing it on a specimen collected in Rizal by Loher. Details of 
difference are: “Rhizoma tenue“stipite 4 cm. longo;” “rachi 
omnino exalata;” “fronde 10 cm. alta“urceolis 1 mm. longis 
campanulatis bilabiatis, labiis dilatatis, receptaculo subexserto.” 
If correct, Christ’s description applies to a specimen of T. bre- 
vipes. 

A species exceptionally distinct in this group of ill-defined 
species, recognizable by the broadly expanded but not bilabiate 
lip of the involucre. It is an epiphyte, commonly long-creeping 
on slender branches of shrubs and trees, with black-hairy rhi¬ 
zomes, fronds usually remote, short-stiped, broad, ample but 
compact, with many slender segments, commonly 4 to 6 cm 
long and 2.5 to 4 cm broad, the lowest pinnae reduced or not 
so; false veinlets not strikingly developed, commonly with a 
much-interrupted and irregular submarginal strand, like that 
of T. bipunctatum in position, and with or without a few minor 
striae; sori restricted to the apical part of the frond, sometimes 
so strictly as to produce a paniclelike or racemelike inflorescence 
in which no sterile segments occur. 

In aspect of frond, this is somewhat similar to the form of 
T. bilabiatum, pictured as Didymoglossum laxum by van den 
Bosch, Hymen. Javan, pi. 27. The affinity, however, is rather 
to T. brevipes, and to the form of that species which is T. mela- 
norhizon Hooker, from which it is distinguished by the form of 
the involucre and the weak development of fiber cells in the 
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mouth. I suspect that they are near enough together to hy¬ 
bridize in Leyte. 

The range is from the central Philippines south to Mindanao, 
west across Borneo to Sumatra, north along the Peninsula, to 
Siam. As the species is not well known and has been confused 
with T. bilabiatum, I cite the collections in hand. 

Mindobo, the type. Polillo, Bur. Sci. 10290 McGregor. 
Negros, Copeland s. n. Samar, Bur. Sci. 24837 Edaho. Leyte, 
Bur. Sci. 41743, 41750 Edaho, Wenzel 425. MINDANAO, Elmer 
14020, Merrill 8009, Bur. Sci. 36844, 36967 Ramos and Edaho . 
Palawan, Merrill 7268. Borneo, Brooks 172, the type of T. 
microlirion; several unnumbered collections by Brooks, and 
Brooks and Hewitt; Boden Kloss 18693. Sumatra, Rahmat 318. 
Singapore, Holttum; Ridley. The Peninsula, HoUtum 9494, 
Ridley 8664, 12540, 13473, Goodenough 8960, Henderson 22546, 
Md. Nur 11929, HuUett, Dr. King's collector 4815. Atypical in 
having a more slender and lax frond are Ridley 14200 from 
Perak, and Eryl Smith 1804, from Siam. King 340, from Papua, 
looks like T. Christii, but is sterile. 

The reduction of T. recedens is on the authority of Christen¬ 
sen, in Gardens Bulletin 4 (1929) 377, and in notes on my spec¬ 
imens ; I do not doubt its correctness, but have not seen the type 
collection. 

41. TBICH0MANB8 VKNULOSUM (Rowiuteck) C*p«iand comfc- nor. Plata II, tga. 1 
Mid 2. 

T. bipunctatum Poiret var. venulota Rosen stock, Hedwigia 56 
(1916) 360. 

Varietaa venulis spuriis creberrimia, saepe reticulation confluentibus, ba- 
diia, inde luce tranamiaaa valde conspicuis a typo diveraa. 

Nova Guinea: in monte Sattleberg dicto. IV. 1914 leg. G. Bamler no. 
117.—Roaenstock, loc. cit. 

Distributed by Rosenstock as Fil. novoguineenses 211. 

I have the same plant from the same mountain, collected by 
Zahn in 1905. Other specimens of the same form are King 445, 
from Ambasi, and Werner 60, from Damun. Before noticing 
its identity with Rosenstock’s variety, I recognized Schlechter 
16370 as specifically distinct from T. bipunctatum, and had it 
illustrated. It is the same species, in a more amply developed 
form. Schlechter 17304 is a dwarf form of this species, with 
fertile fronds 2 to 3 cm long; Werner 18 is intermediate be¬ 
tween this dwarf and the typical plant. King 464, from the 
Hydrographers’ Range, is another small plant, the material in¬ 
adequate for confident identification. 
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Stipes 2 to 3.5 cm long; well-developed fronds 6 cm long, 
8.5 cm broad; segments about 0.6 mm wide; false veins notably 
abundant, irregular, not remarkable in color in most specimens; 
lips of the involucre triangular, acute. 

Most nearly related to T. brevipes, from which it is distin¬ 
guished by longer stipes and more copious false venulation. 
Judging by far less numerous specimens, it averages larger, 
and is less variable. 

This seems to be the common representative of the group 
in New Guinea. From any other land, the only specimen in 
my hands suggesting it is Balarna 69, from New Caledonia, 
intermediate between it and T. bipunctatum. 

42. TRICHOMANES NYMANI Chrl.t. Plat* 1«, >*. 4. 

Trichomanes Nymani Christ in Schumann and Lautcrbach, Flora 
. . . Siidsee Nachtr. (1905) 36* 

In arborum cortice caespitosum. 

Bhizomate ramuloso repente sublignoso fragili tenui nec filiformi parce 
brunneo-hirsuto, frondibus caespitoso-approximatis erectis 1 ad li cm 
longis i cm latis ovatis basi subcuneatis simpliciter pinnatifidis subsessi- 
libus, rachi anguste alata. Pinnis 3 aut 4 utroque racheos latere, linear!* 
bus 2 ad 3 mm lonKis S mm latis acutis fere mucronulatis, pinnis supremis 
abbreviate rarius productis et subflabellatim dispositis. Margine pinnarum 
linea incrassata nigra cincto undulato hie illic denticulato. Pinnis uniner- 
viatis. Colore dilute griseo-ochroleuco sive subvirente, textura diaphana, 
nervis raebique nigris. 

Soris raris 1 aut 2 terminalibus in pinnarum supremarum apice, minutis 
1 mm latis et longis exacte campanulatis id eat oriftcio am pi i a to, usque 
ad os alatis, labiis non dilatatiB, receptaculo brevi sed exserto. 

Kaiser-Wilhelmsland; Sattelberg, an Baumst&mmen auf dem Gipfel (Ny¬ 
man n« 506, Jan. 1899). 

Haec plantula sistit for mam typi T. pyxidiferi quam maxime reductam, 
ob pinnas simplices et dimensiones pusillas. Pinnis acutis subdenticulatis 
inter gregem peculiars. . . . 

T. Kurzii Bedd. . . . pinnis partitis gaudet . . .; T. Lauter- 
bachii. . . . magis dissectum; . . .—Christ, loc. cit. 

Represented in the University of California herbarium by 
Sehleehter 16616, received as T. Nymani from Prince Bonaparte, 
apparently correctly named; but I detect no sign of denticulation. 
The fronds are spaced about 5 mm apart on a rhizome Blender 
enough to be filiform, but crooked. The larger fronds, about 
16 mm long, have a narrowly winged rachis, the few primary 
segments simple or deeply cleft, rarely trifid, the ultimate seg¬ 
ments about 0.6 mm wide, and I believe, obtuse when mature. 
The submarginal false vein is exactly as in T, intramargintde; 
that is, separated from the margin by at most the full width 
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of one row of marginal cells. The involucre is bilabiate, with 
short, subacute lips. There is no structural evidence by which 
to associate this with any particular larger plant. 

Known from Papua only. 

41, TRICHOMANE8 PERVENUL08UM r. A. ran RoMnfcarvh. PUtss It aai4 IS, If. I. 

Trichomanea pervenulosum v. A, van Rosenbubgh, Philip. Journ. 

Sci. 11 (1916) Bot. 103, pi. 6, fig. 2. 

Gonocormua. —Rhizoma repens, flliforme, copiose ramosum, probabiliter 
caespitosum, ferrugineo-tomentosum, demura saepe glabrum. Stipites 
sparsi, filiformes, 0.5 ad 5 mm longi. Frondes tenuissimae, glabrae, aim- 
plices vel saepius 2-3-fidae, basi cuneatae ad anguste longe decorrentea, 
segments primariis erectis, erecto-patentibus vel patentibus, simplicibua vel 
furcatis vel raro irregulariter furcato-flabellatia; frondes simplices lineares, 
5 ad 15 mm longae, 1.5 ad 2 mm latae, coatatae, integerrimae, apice ro- 
tundatae et interdum emarginatae; frondea divisae 5 ad 20 mm longae, 8 
ad 20 mm latae, segmentis ultimis brevissimis vel usque ad 15 mm longia, 
parte superior® frondium simplicium gimilibus; venae desunt; venulae 
spuriae adsunt, copiosae, breves, rectae vel leviter curvatae flexuosaeque, 
erecto-patentes vel costae marginive parailelae. Sori 1 vel plures, ad fron- 
dem simplicem vel ad segmenta frondium divisarum solitarii terminalesque; 
indusium infundibuliforme, immersum, limbo dilatato, patent!, vix 2-valvi; 
receptaculum non vel breviter exsertum. 

Amboina, Hitoe lama, Rel. Robins . 1W7, November 6, 1913, on limestone 
rocks, altitude about 100 meters. 

This species resembles in aspect Trichomanea Aavnjkii Rac., which, how¬ 
ever, is larger and without spurious venules.—V. A. van Rosenburgh, 
loc. cit. 

Known by the type collection only. Of all the dwarf species 
described in the group, this is the least susceptible of identifica¬ 
tion with any known larger species; the affinity is to T. 
venulomm. 

THE SPECIES OF THE INDO-SINO-JAPANESE REGION 

The word species is singular or plural. I am satisfied that 
the Ta8chneria population of this area is a phyletic entity, but 
am undecided as to whether it is best regarded as comprising 
one, or a few, or very many species. Even where I have indi¬ 
cated reduction, the action is consciously tentative. The first 
species described happened to be two dwarfs, T. intramarginale 
and T. latemarginale . Next in order are six species described 
as Didymoglossum by van den Bosch. As the status of all of 
these has been regarded as dubious, I will present in full the 
description of the second one only; it is recognized as a variety 
by Baker and by Beddome; and give abstracts of the others. 
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44. TRICHOMANES INTRAMARGIN ALE H*ok*r mnt Gnrffl.. put. U, «**. 1 to S. 

Trichomanes intramarginale Hoota® and Greviujb, Ic. Fil. (1881) 
pi. 211; Beddome, Ferns of Southern India pi. 208. 

Pumilum, frondibus erectie subbipinnatifidis, laciniis paucis lato-linea- 
ribus erecto-patentibus aubundulatia opaeis costatis nervo tenui paulo intra 
marginem sito apicibus retusis, involucrte in apicibus laciniarum termina- 
lium cylindraceo-campanulatis, ore patents brevissime bilabiate. 

hab. Insula Zeylonae. Communicavit Prof. Lindley. 

»*••••• 

Stipitcs perbrevibus, vix semiunciam longi, subtomentosi, superne alati. 

Frpiu unciam longa . . . ; laciniae paucae. . . . 

Involuera . . . omnino inunersa, ore paululum dilatato. . . -— 
Hooker and Greville, loc. cit. 

I illustrate this species by a Gray Herbarium specimen. 
Thwaites Ceylon Plants 3361. Hardly identical, although in 
conformity with the description, is Holttum 18312, from Pulau 
Penang. Beddome cites two localities in peninsular India. 

It is 2 to 4 cm tall, 10 to 15 mm wide, sparingly bipinnatifid 
in the lower part. It differs from T. bipunctatim, structurally, 
in that the false vein is closer to the margin, separated there¬ 
from by at most one full row of marginal cells; and in the 
fructification, in that the involucre is so broadly winged as 
best to be described as sunk in the apex of the segment, quite 
to the point of separation of the lips or lobes, in a manner fa¬ 
miliar in Mierotriehomane8 and Hemiphlebium. The tube is 
obconic, which is a characteristic of the group in India, and 
the lips are broadly rounded. 

If any of the more amply developed supposed species be iden¬ 
tified with this, the name will still be T. intramarginale . 
Judging by the descriptions, Didymoglossum Griffithii seems 
likely to be such a plant. 

48. TRICHOMANES LATEMARGINALE Eaton. Plato 24. 

T . latemarginaU Eaton, Proc. Am. Acad. 4 (1859) 111. 

To nanum van den Bosch, Ned. Kruid. Arch. 5 * (1868 ) 206, non 
Hooker. 

T. Kurzii Beddome, Ferns Brit. India (1868) pi 286. 

To viridan* Mewenxus, Linnaea 36 (1868) 889. 

T. formosanum Yabb, Bot. Mag. Tokyo 19 (1905) 31, figs. 1-4. 

T. palmifolium Hayata, Ic. Formos. 4 (1914) 138, fig. 78. 

Pusillum; caudice repente flliformi tomentoso; frondibus subsessilibus 3-6 
lineis longis pellucidis glabris nunc palmato 3-6-partitis nunc pinnatifidis, 
laciniis lineari-obiongis integerrimis obtusis nervilla intra duplicem seriem 
cellularum marginaliuzp cinctis; involucro omnino immerso infundibuliformi 
breviter bilabiato; receptaculo longe exserto; areolatione hexagonali cons* 
picua fragmentis venuiarum conspersa. 
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Creeping on rocks in mountain ravines, near Hong Kong, China.— 
Eaton, loc. cit. 

Collected by Charles Wright. The type collection, in the Gray 
Herbarium and United States National Herbarium, is composed 
in considerable part of digitate fronds, but the fertile fronds 
are pinnate in plan, even if with as few as four or five simple 
pinnae; the largest are 16 mm long and 11 mm wide, with some 
of the primary segments subpinnatifid. I have three later col¬ 
lections, from the Hong Kong herbarium, all with subbipinnatifid 
fronds, about 2 cm long and 1 cm wide. Little as they are, 
they vary widely; and as I have already shown, unimportant 
meric variation in so small and simple a plant may involve a 
conspicuous modification in the terms which describe it. Besides 
varying from digitate to bipinnatifid, and from lanceolate to 
round, without any really important difference at all, they vary 
internally. The submarginal false vein may be little or much 
interrupted, and accessory striae may be few or none, all on 
fronds of the same (type) collection. More remarkable, this 
submarginal false veinlet may, with or without interruptions, 
extend around the lip, or it may be entirely absent there— 
something I have Been in no other member of this group. The 
development of the mouth of the involucre is also variable. 
Most often, it has two broad lobes, rather than two lips, the dis¬ 
tinction being that the mouth is dilated where they meet; these 
lobes may be prominent or inconspicuous. 

I reduce T. nanum van den Bosch to this species on the evi¬ 
dence of Ridley 15700, from Kedah; it conforms exactly to van 
den Bosch’s description, but could be duplicated by a selection 
of fronds from the type collection of T. latemargincUe ; and the 
geographic origin does not demand the assumption of distinct 
ancestry. Trichomanee nanum was described from Assam. 
Trichomanee Kurzii, described from the Andamans, is reduced 
on the strength of Beddome’s own reduction, Ferns of British 
India correction sheet, of his species. It was originally de¬ 
scribed as having no lips, but in Ferns of British India and 
Ceylon, page 40, Beddome states that the mouth is dilated. Tri¬ 
chomanee viridans, described from Moulmein as 1 inch long, 
was distinguished from T. nanum by having the sori terminal 
on the fronds or the upper segments; but Beddome so depicted 
T. Kurzii, and it is the commonest position in T. UUemarginale. 
Beddome’s description and drawing, as T, pusUlum, Ferns Brit. 
India pi. 302, would make me doubt the propriety of this re¬ 
duction, showing numerous oblique strise but no trace of a 
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submarginal vein; but Mettenius said “nervi epurii striaeformes 
interrupti margin* 8ubparalleli. ,> I have likewise not seen 
authentic T. formosanum, but its description and figures might 
as well have been based on the type collection of T. latemar- 
ginale. By comparing it only with T. vitiense, in a different 
group, its author made it appear very distinct. 

I suggest this identification of T. patmifolium with less con¬ 
fidence. It is a dwarf with very incompletely dissected fronds, 
short, acute segments or teeth, short and oblique false veins, 
and semicircular lips of the involucre. Except as to the last 
feature, its description is perfectly matched by Hooker spec¬ 
imens from Sikkim, and by Hooker and Thomson specimens 
from Khasia, all in the Gray Herbarium, and all with very 
acute lips. I am not reconciled to the reduction to T. latemar- 
ginale of plants with distinctively oblique, short false veins— 
T. nanum van den Bosch, T. viridens, and T. palmifolium; but 
if T. nanum is T. Kurzii, the other reductions follow naturally. 

Trichomanee acuto-obtusum Hayata, Ic. PI. Formos. 4 (1914) 
186, from Bonin, is “near T. Kurzii, but separable from it by 
the short obtuse valves of the involucres,” Hayata supposing 
T. Kurzii to have a truncate involucre. So far, it might ob¬ 
viously be T. latemarginale, and the false venulation is depicted 
as intermedtete between oblique and parallel to the margin, 
partly one and partly the other. But the lip of the involucre 
is described and drawn as “eroso-denticulate.” I have a spec¬ 
imen from Kwangtung, Matthew 2k, on which a majority of the 
involucres are of this kind, but a few have evenly rounded lips. 
If there are distinct species in this group and region, this is 
one, having an inconspicuous longitudinal false veinlet between 
costa and margin. On the strength, however, of this evidence 
of the instability of the erose lip, I believe that T. acuto-obtusum 
should be reduced to T. latemarginale. 

4«. TBICH0MANB8 MBGIBTOSTOMUM Cop-Usd sp. nor. put* 1*. «*». 4 to «. 

Taschneria parva, T. Makinoi C. Chr., et T. viridanti Mett. 
simile, involucro statu naturae e basi attenuate sensim valde 
explanato labile latis brevibus undulatis sicco praestantissime 
bilabiate ore quam tubo usque triplo latiore; rhizomate filiforme 
intricate; stipitibus 8 ad 6 mm longis laminam prope decur- 
renti-alatis; lamina 18 ad 15 mm longa, 8 ad 14 mm lata, sterile 
aaepe adspectu digitate, fertile aut monopodiale aut irregu¬ 
larity pinnatifida, plus minus more fiabelli (sicca) contracta, 
segmentis 5 ad 8 mm latis, sicco adspectu acutis sed vero apice 
rotundatis; venulis spuriis sparsis plerisque brevibus vermifor- 
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mibus obliquis, rarius elongatis sinuosis longitudinalibus in ala 
solitariis; involucro in segmento subapicale frondia terminate, 
anguste alata, 1.6 mm longo, ore 1.2 mm lato, venulis spuriis 
(an semper?) carente. 

Siam, Md. Haniff and Afd. Nut 8981. Type in Herb. Singa¬ 
pore. 

Obviously related to T. nanum van den Bosch, which, as T. 
Kurzii Beddome, I construe as a form of T. latemarginale. It 
may occasion surprise that, at the same time that I propose to 
reduce a considerable number of species in this group, I describe 
a new one. I construe as one species all of the forms which 
I believe to be within an unterrupted range of variability, but 
regard as distinct a form which seems to be without this range. 
The fact that its affinity is clear is no objection to its recognition 
as a species; in fact the commonest cause of difficulty in placing 
or recognizing species is that they were described without such 
knowledge. 

The change in shape of the involucre, as it dries out, or 
conversely is soaked and restored in form, is accomplished by 
drawing together the sides (where the wings are attached) of 
the involucre, as it becomes dry, making the tube, in extreme 
cases, narrowly linear, in the plane in which it is commonly 
seen. In pressing a specimen, the involucre is commonly flat¬ 
tened in the plane at a right angle to the plane of compression 
in this case. Some contraction of the kind described here can 
be detected in other species of this group, and may be respon¬ 
sible for discrepancies of description; but I have never observed 
it in any comparable degree in any other species. It is illus¬ 
trated in a measure by Plate 23, flgs. 6 and 6, but these drawings 
were made from the same sorus in this sequence (wet, first) and 
the involucre was incompletely dry when the second was made. 
In the herbarium, the tube is commonly contracted to one-third 
the width of the mouth. 

47. DIDYKOOLOSSim LATEALATUM rmn don Bow*. Pinto* tt and 14. 

Didymoglotnm latealatum VAN dsn Bosch, Ned. Km id. Arch. 6' 
(1863) 138. 

Fronde plus rainnsve late lanceolate bipinnatifida, lacinlis primarfis 
erectis vel patulo-erectia aubcontiguia (infimLs divergentibus remotiusculia) 
secnndariis patella apice levifcer recurvia remotis e beat lata apice 1-8 
furcatia simplicibusve, lacinnlia appreaais anguste linearibna apice angne- 
tatis plicatulia margins undulatis, rhachi leviter flexuoaa venlaqoe (in 
axillia praesertim) latiaaime undulato-alatis, venulis angnlo acutissimo ex- 
euntibua longe procurrentibus, venulis apuriia plerisque elongatis 1-8 aeriali- 
bua, aubmarginale nulla, cellulis teneris diaphania irregulariter plus 
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mimuve elongato-hexaSdris partim mediocribus, partim parvis, interaneis 
amorphis dilutis eubparietalibus flavescentibos, parletibus hyalinis tenuibus, 
•oris in laciniis primariis lateralibus secundariarum locum occupantibus 
exaertia, indusio inferno conico-tubuloso aequaliter angustato ima basi 
angustissime alato mediotenus bilabiato, labiis ampliatis rotundatis antice 
loviter porrectis, stipite ultra medium ala undulata angustate marginato 
6-10 millim. longo. Rhizoma ultra setaceum repens parce ramosum fuseo- 
tomentoaum; frons 4-6 cent, longa, 12-16 millim. lata flacdda e viridi oli- 
▼acea. 

A praecedente [D. racemulosum] hanc distinguere suadent: forma fron- 
dis, latissima rhacheos ala, venulae spuriae elongatae biseriales, cellulae 
majores elongatae, indusium exsertum forma omnino diversa, etc. 

Hab. India orientalis (Nepal), (Assam) Griffith, H. Hook.—V an den 
Bosch, loc. cit. 

DIGEST OF VAN DEN BOSCH'S INDIAN DIDYMOGLOSSA * 
Dipyhoglossum racemulosum, page 187. 

Frond ovate or oblong-ovate, 3 to 5 cm long, 1.5 to 2 wide, 
stipe 1 cm long, narrowly winged, rachis narrowly undulate¬ 
winged, veins broadly winged, especially in axils; false veins 
few and Bhort, none submarginal; involucre broadly winged 
(immersed), cut one-third of the way down into semicircular 
lips. Assam, Griffith. 

Didyhoglossum pucatum, page 189. 

Fronds 5.5 to 7 by 3 to 4 cm; stipe 3 to 2.5 cm long, winged 
to the base; pinnae and pinnules remote, segments plicate dry, 
undulate, acute; rachis narrowly winged; false veins short in 
two or three series, none submarginal; involucre winged, lips 
semicircular, one-third as long as the tube. More robust than 
others. Divisions subfastigiate, “folded like a fan." Malacca, 
Griffith; Ceylon, Thwaites 2985; (Sumatra?). 

Didymoglossum Gbiffithii, page 141. 

Frond 8 to 4.5 by 1.6 to 2 cm; stipe 1 cm long, winged; rachis 
winged; one continuous, sinuous false vein near margin; sori 
immersed; involucre short, ventricose, mouth dilated, obscurely 
2-lobed, lobes rounded, undulate. Mergui, Griffith. 
Didyhoolobsum buphlebium, page 142. 

Frond 6 by 1 to 1.5 cm, rigid; stipe 2 cm long; pinnae remote, 
segments narrow, acute; rachis narrowly winged; false veins 
many, short, in plural series, none submarginal; involucre im¬ 
mersed, subventricose, narrowly winged, lips shorter than tube, 
obtusely triangular. Assam, Griffith. 


•Ned. Kruid. Arch. 8* (1868) 187-144. 
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Dmruoauomvu insions, page 148. 

Frond 2.5 to 8 by 1 to 1.5 cm, flaccid; stipe 1 cm long, nar¬ 
rowly winged; rachis broadly winged; segments undulate, 
obtuse or emarginate; false veins few, short, conspicuous, in 
one or two series parallel to margin, but none submarginal; 
involucre small, immersed, broadly conic, with broadly rounded 
lipB rather longer than tube. Mishmee, Griffith. 

In an appraisal of these descriptions, two contrasting facts 
stand out; namely, first they seem to be excellent descriptions, 
and to distinguish the plants clearly and sufficiently; and second, 
on seven to nine collections from one general area, all from 
one herbarium (Hooker's) where they passed as conspecific, 
six new species are based. In a group remarkable in other 
lands for specific instability, this is not sufficient material to 
justify the opinion that the species are really distinct. The 
Gray Herbarium and the United States National Herbarium 
have about as many specimens in this group, from the Hooker 
herbarium, and I expected them to match the van den Bosch 
descriptions, so that I might know the species properly at first 
hand; but they do not match, even closely, except in a single 
instance. Beddome had Hooker specimens, and transferred two 
of van den Bosch's names to Trichomanes, as T. plicatum and 
T. insigne. Only these two of the van den Bosch names appear 
in the Gray Herbarium, and both of these match Beddome's in¬ 
terpretation. How far this is from conformity with van den 
Bosch may be seen by comparing my figure of the Gray Her¬ 
barium specimen of T. plicatum, Plate 26, fig. 2, which is suf¬ 
ficiently the same as Beddome’s plate, Ferns Brit. India, pi. 285, 
with van den Bosch’s statement that the lips are “semicircu- 
laribus tubo Splo brevioribus crenulatis." Trichomanes in¬ 
signe is the one instance of approximate conformity, and the 
false veinlets are not conspicuous in specimens seen. With this 
qualification, and the further one that the fronds may be 6 cm 
long and 4 cm broad, with narrowly winged rachis, I can apply 
this name to collections by Gustav Mann, August, 1888, from 
Shillong Peak, Khasia Hills, U. S. Nat. Herb. 823769, and from 
Sootyngia, Jaintia Hills, March, 1890. Less closely, I can 
identify other specimens as T. plicatum and D. latealatum, but 
if these van den Bosch species are really distinct, I seem to have 
twice as many more, presenting still different combinations of 
the same unit characters, and mostly still represented by one 
collection each. 
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1 can make no decision without collections enough to provide 
a much better judgment on the stability of the forms. There 
is no reason that T. bipunctatum should not have as many re¬ 
lated species as Athyrium FMx-foemina in this area. On the 
Other hand, there is no a priori ground for assuming that T. 
brevipe8 and T. bilabiatvm present the limit of possible specific 
instability. Didymoglossum latealatum may be still more un¬ 
stable; and in the final synthesis, it may be T. latemarginale. 
In the latter event, the following species will fall into the same 
basket. The forms or species of this group, as far as I know 
them from China, fall within the range of the Indian specimens, 
and T. Makinoi is certainly one of this group. 

18. TK1CHOMANES MAKINOI C. Christen**). Plats 27. 

T. Makinoi C. Christensen, Index Fil. (1906) 644. 

T. acuturn Makino ex Christ, Bull. Herb. Boiss. 4 (1896) 665, non 
Presl. 

T. Tosae Christ, Bot. Mag. Tokyo 24 (1910) 240. 

T. bipunctatum Ogata, Ic. Fil. Japon. pi. 45, non Poir. 

Espkce des plus originalee; par sa fronde voisine de T. pusillum Sw., par 
sea organes fructiferes voisine de T. filicula Bory. 

Plante cespiteuse en gazon tres serre, a rhizomes rampants, ftliformes. 
Fronde glabre, membraneuse, trds tendre, diaphane, vert-clair, longue de 
2| cm., large de 11 cm., presque sessile, flabelliforme-obovfo, triangulaire- 
ment tronquee vers un stipe des plus courts, pinnatifide & large aile cen¬ 
trals, segments h bord onduleux, crispe, bifurques a la pointe, quelquefois 
incisls lat^ralement juaqu’h une aile large, se terainant tous assez brus- 
quement en pointe trks effilke et mucronul4e. Nervures fortes, une par 
segment, stries intercalees ( spurious veinlets Hook.), peu accentu6es. 
Urc6oles & peu pris de la grandeur et de la forme de T. filicula, rares, ter- 
minaux, h segments surmontks d’une dent, brikvement p4doncul4s, ovales, 
s'klargisssant vers la moitil en deux lobes larges arrondis, un peu crispks 
denticulea au bord; receptacle quelquefois dominant 1’urceole. 

Tosa [Japan] Nov. 1887, 1. Makino; nom indigene Kokehoragake, non 
encore trouvd par M. Faurie.—Christ, Bull. Herb. Boiss. 4 (1896) 665. 

Of this species I have from the Hong Kong herbarium a 
Makino collection, which I have supposed to be the type col¬ 
lection, but it is dated November, 1888. It is from Nanokawa, 
Tosa, and is typical, as is also a collection by Watanabe in the 
Gray Herbarium dated February, 1890. Collected at the same 
time and place, the Gray Herbarium has another sheet labelled 
T. Filicula, identical with one in United States Nat. Herb. 228990, 
dated 1894, and with others from other Japanese localities, simi¬ 
larly named. The Watanabe specimen of “T. Filicula" is most 
interesting because, along with oblanceolate fronds 4 cm long, 
responsible for the identification, it contains fronds of practi- 
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cally typical T. Makinoi, and any desired intermediate between 
these extremes, all on the same tangle of rhizomes. The false 
ventilation is equally variable; most often, in elongate fronds, 
there are elongate, approximately longitudinal strands, in an 
irregular and broken series, farther from the margin than in 
T. bipunctatum. The segments vary from very acute to obtuse. 
The tube of the involucre is winged, broadly or narrowly. The 
lips vary from as broad as the tube to a half wider, from half 
as long as the tube to fully as long, and from rounded to triangu¬ 
lar. In short, considering only specimens from the type locality, 
T. Makinoi varies in a degree comparable to that of T. brevipes, 
and through a range sufficient to include several of van den 
Bosch’s species of Didymoglossum . Similar forms occur else¬ 
where in Japan, in Korea, and Formosa, and throughout China; 
but only the short forms with sharp tips have been recognized 
as T. Makinoi. Hancock 1S7, from Yunnan, is this species, 
with the charactertistic tips, but acute lips and almost no false 
veinlets. So, also, is Taquet 8684, from Korea, distributed as 
T. capiUatum. So, too, I believe less confidently, is Cavalerie, 
Ros. Fil. Chin. 42, from Pinfa; and this identification of one of 
the Hooker collections from Sikkim, United States Nat. Herb. 
51189, in the Gray Herbarium also, “J. D. H. 48,” would be 
almost automatic if the specimen were from Japan. 

Through such forms as T. palmifolium, T. acuto-obtusum, 
and T. nanum van den Bosch, the transition between T. Makino, 
and T. latealatum has only small gaps. In the other direction, 
the large and narrow forms of T. Makinoi, hitherto known by 
other names, effect the transition to such forms as were named 
by van den Bosch. The phyletic homogeneity of the group is 
certain. 

8. HEMIPHLEBIUM 

Minute plants with simple and entire or merely lobed fronds. 
As has been indicated in my general introduction, such extreme 
reduction in size as characterizes this group involves a simpli¬ 
fication of structure, in the course of which the characteristics 
of an ancestral group may be lost. Evolutionary lines in which 
the salient change is one of simplification thus converge, almost 
of necessity. I am, therefore, in doubt as to the naturalness 
of a group characterized by minuteness and simplicity—which 
in effect are terms of negation. The species here included in 
Henuphlebium have one common positive feature, the presence 
of false veinlets. Because of this one character, the group is 
construed as derived from Taschneria. It remains, however, 
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a pure assumption that these false veinlets are all homologous. 
Among themselves, they differ in various respects. Although 
they have been studied comparatively by Mettenius, Prantl, and 
Giesenhagen, and intensively by Geobel, the degree of their 
morphological identity seems to me to remain undecided. 

The group, as here defined, is more than pantropic in geo¬ 
graphical range, which casts doubt on its derivation, as a whole, 
from Taschneria, restricted to the Old World. It may be noted, 
too, that the name used, HemipMebium, is applied approximately 
as by Prantl, the group being more nearly the Microgonium of 
Presl. 

Key to the species of Hermphlebiunu 
False and true veinlets present; fronds not peltate. 


Without subinarginal vein. 

Without marginal hairs. 

Fertile fronds narrow at base. 

Sori immersed, usually plural. 

Involucre tube elongate...49. T. suhlimbaturtu 

Involucre as wide as long.50. T. henzaiarvum. 

Sori free . 51. T. becccvrianum. 

Base broad but not cordate. 

Apex not notched.51. T . becearianum . 

Sorus in an apical notch. 53. T. cultratum . 

Base cordate. 52. T . Motleyu 

Marginal hairs present. 

Fronds lobed or divided. 55. T. montanivnu 

Fronds entire or crenate. 

Veins close, 2 to 5 cells apart. 66. T. exiguum . 

Veins remote, many cells apart. 67. T . Wallii, 

Subinarginal vein present. 

Fronds slender, over 2 cm tall. 60. T . mindorense. 

Fronds broader and shorter. 

Stipe about as long as the frond. 62. T . cuspidatum . 

Stipe short or none. 

Tube of involucre slender. 


Hyaline border evident under lens. 

68. T. bimarginatum. 

Hyaline border inconspicuous.. 61, T. erosum. 

Tube not over twice as long as wide. 

Tube cylindric . 69. 2\ craspedoneurum. 

Tube obconic .38. T . rupicolum . 

False veinlets present; fronds peltate.. 53. T. omphalodes . 

False veinlets wanting. 

Lateral veins present. 

Stipe as long as width of frond. 19. T . barklianunu 

Stipe not over half as long as frond-width. 24. T . liberiense . 

Frond veinless except for costa .22. T. vitiense . 

True veinlets absent, false veinlets present.. 68. T. parvifolum. 
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«». TMCHOMANES 8VBUMBATUM C. Millar. Ptato il.lp.lu4 a. 

Trichoma.net eublimbatum C. MOlASR, Bot. Zeit. 12 (1864) 787. 

Rhisoma repens tomentosnm; fronde* distant®* awurgente* unciam bomb 
longae vel elatiores, tenuiter membranaceae pellucide virente* sordidae, 
spathulato-oblongae cuneatae breviter stipitatae, margins statu juvenali 
Integra*, statu senili sinuato-emarginatae planae, vix lobatae, obtusatae; 
nervi primarii e medio nascentee dichotomi, secundarii interpositi ad mar- 
pine m e eelMarum quadratarum aerie union neqtie vena limbatum oriundi 
evanescentes; oellulae firmae amplae fueeae partetibue eraeeie fueeit inetrue- 
tae, quadratae non hexagonae; indusia ad apicem frondis inunersa cuneato- 
oblonga apice infundibuliformia labio subreflexa; receptaculmn breviter 
exsertum. 

Tr. Hookeri Kae. Bot. Zeit. 1847 p. 300.—TV. muaeoidee Hook. Sp. Filic. 
I. p. 117, plants Javanica, excl. syn. ceteris et diagnosi.— Tr. marchan- 
tioidee Zip. ms. in Zollinger. Coll. Fil. Jav. No. 865 et 1890.— Tr. mutcoidet 
Zoll. Coll. No. 865.— Tr. eublimbatum Zoll. Coll. No. 8500. 

Patria. Java: Zollinger. 

A praeeedente (T. Hookeri Preal, Hym. p. 16) notis cursivis Uteris ex- 
pressis certe refugit.—Mfiller, loc. cit. 

Aptly described in its well-developed form as spathulate-oblong. 
Smaller specimens, to be regarded as juvenile but sometimes 
fruiting, are oblong, with a broad base. Well developed, it is 
usually more lobed than as figured by van den Bosch, Hymen. 
Jav. pi. 2, and in gross appearance is like T. montcmum, from 
which it differs in the more numerous false veins and absence 
of marginal hairs. It is larger and commonly more lobed than 
T. bimarginatim., and without a submarginal vein. 

Assam, Mann. Tonkin, Pitilot. The Peninsula; Sumatra; 
Java; Borneo; Papua. 

Trichomcme8 papuanum Brause, Engler’s Jahrb. 56 (1920) 
82, is described as distinguished from T. sublimbatum by slender, 
naked rhizome and pale green color. I have not seen the type 
collection, Ledermann 7885; but naked, threadlike rhizomes and 
coarser, densely hairy ones can be found mixed, in Papua 
( Zahn ) and elsewhere. The shade of green is variable in most 
or all species of the group, and T. sublimbatum, is normally 
distinctly lighter than some of the species— T. Motleyi, for 
example. 

». TRICHOMANES HENZAJANUM Pariah. Plata H, in. I ui 4. 

Trichomanee heiuaianum Parish, ex Hooker, Second Century of 
Ferns (1860) pi. 1. 

Candice filiform! repent* ramoso pare* nigro-tomentoso, frondlbus parvis 
remotiuscuiis brevi-stipitatis obovato-subflabellifonnibua membranaceis aub- 
nitidis laete viridibus vix semiunciam longis marginibu* magi* minusve 
irregulariter lobatis vix pinnatifidis lobis brevibus obtusis, venis apice 11- 
beris primariis paucis subflabellato-pinnatia satis distiactis, secundarii* lit 
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parallels a ret is deliculatia ve nulls transversis junctis «t ita frondibua mi¬ 
nute reticulatis, involucris in lobia frondium venaa primaries terminanti- 
bua omnino intramarginalibua texture frondia infundibuliformibua, limbo 
dilatato integro, atipite graeili vix lineam longo. 

Trichomanea Henzaianum, Pariah in Utt. 

Hab. Detected by Mr. Henxai, and the Rev. C. S. P. Pariah, partially 
clothing the trunks of treea at Moulmein, 1859.—Hooker, loc. cit. 

Distinguished from T. 8ublimbattm “Above all, by the in¬ 
volucre, of which the limb in T. 8ublvmbatum extends to the 
margin of the frond, while in our plant, the lobe of the frond 
extends much beyond the involucre."—Hooker, loc. cit. 

Hooker figured the venation correctly, except that the strands 
are not thickened at their apices. There are a few fairly con¬ 
spicuous main veins, of which more than half—those reaching 
the upper part of the frond—may bear sori. Between them 
are numerous fine strands, “false veins,” two to four parenchyma 
cells apart, nearly all running to the marginal row of cells, some 
free at the lower end, some connecting with the veins. There 
are no transverse veins or veinlets whatever, submarginal or 
elsewhere; the only possible interpretation of Hooker’s “venulis 
transversis” is that he was seeing the walls of the parenchyma 
cells. 

Hooker was, of course, again in error in describing the in¬ 
volucre as though its halves were different, one only being pro¬ 
vided by the lamina. As in all relatives, and as follows from the 
method of growth, the two halves are alike; each is like the 
lamina in general, in the details of size and structure of the 
parenchyma cells, and in the strands. However, the appearance 
described by Hooker is real, and characteristic. Both halves 
are “over-full.” As the plant grows, this may result only in the 
extreme dilation of the involucre; but in the herbarium, and even 
after specimens are softened, the overfulneBs results in a pleat¬ 
ing and folding, whereby parts of the involucre appear short, 
whichever side be viewed. 

The authentic specimen studied is in the Gray Herbarium, 
collected in Tenasserim by Parish, possibly a part of the type 
collection, as Moulmein and Tenasserim are not sure to be 
distinguished. Wherein it fails to fit Hooker’s diagnosis, it 
agrees with his figure too well to permit doubt of its identity. 

The rhizome is about i mm in diameter. The stipes are 
spaced about 1 cm apart and are up to 1 cm in length. The 
fronds are 1 cm, more or less, in length, usually not so wide, 
and are mostly attenuate at the base. Some fronds are decided- 

*757*1—e 
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ly lobed. Rhizoida are sparsely present as far up as the lower 
third of the midrib. The parenchyma walls are 2 to 3 n in 
thickness, or up to 4 p near the margin; but the outer walls 
of the marginal cells are thin, or invisible. The superficial cells 
of the strands have likewise walls only 1 1 * thick. The involucre 
is about 1.5 mm long and wide, with acute base and broadly 
undulate margin. There are no protruded receptacles in the 
material studied. The most similar species is T. sublimbatum, 
from which this differs in the form of the involucre, broad, and 
with straight sides in T. henzaianum, but with a slender, in¬ 
flated tube in T. gublimbatum. 

il. TRICHOMANES BECCABIANUM Cmtl. Plato ». 

T. beccarianum Cesati, Atti Accad. Napoli 7 pt. 8 (1876) 8, pi. 1, 
fig. 2. 

T. eognatum Cesati, Bend. Accad. Napoli IS (1877) 24, 28, non 
Presl. 

T. minutiseimum V. A. van Robbnburgh, Philip. Journ. Sci. § C 11 
(1916) 102, pi. 6, fig. 1; Gobbbl, Flora 124 (1930) 397 et seq., 
figs. 11-19. 

Stirps praecedenti [T. Motleyi] simillima crescendi modo et frondium die* 
positione, differt vero pluribus notis. Color (in sicco) magie glaucescens; 
frondes minores ovatae, vel oblongae, vel lineari-oblongae, nec cordato- or- 
biculatae, minus pelluddae, venis crebrloribus strict is i. e. rectilinee diver- 
gentibus, nec extrorsum curvulis ut in Tr. Motleyi; sori singuli apicales 
(vix uno vel altero in speciminibus praesentibus) breviores, sed quoque ore 
dilatato patulo integro. 

Ad arborum corticem arete applicatum. 

Sarawak; 1866.—-Cesati, loc. cit. 

In its vegetative phase, this is a smaller and more delicate 
plant than T. Motleyi, but with distinctly more development 
of the costa. In typically vegetative fronds of the latter species, 
the veins are radiate almost from the base, a costa reaching 
half the height of the frond being present only in the minority 
which are to be regarded as representing a transition to the fer¬ 
tile phase. In T. beccarianum, a costa reaching half the height 
is the rule, and it is common for it to be more prolonged. The 
base, deeply cordate in T. Motleyi, is rarely cordate at all in T. 
beccaritmum, commonly rounded or broadly cuneate on small, 
practically sessile fronds, more narrowly cuneate on many of the 
still sterile fronds. The fertile fronds are exceedingly variable 
in form, but distinguished from T. Motleyi by the narrow base. 
It is usually easy to distinguish the two species sterile, but some¬ 
times difficult (Ridley 323, Singapore; and Leiberg s.»., Luzon); 
fertile, it is always easy. 
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Ceylon, WaU; Ferguson; Thwaites C. P. 8972 in part, part 
being T. Wallii. The Peninsula and Singapore, Ridley 10241 , 
and some unnumbered collections. Borneo, Beccari, the type 
collection. Java, Bakh. v. d. Brink 5981; Mousset 85. Christ¬ 
mas Island, Ridley 85. Philippines: Luzon, Williams 463; 
Merrill 8528. Mindanao, Clemens A; Merrill 8821; Williams 
2262. Palawan, Merrill 9492. Amboyna, Robinson 1944 
partim, the type collection of T. minutissiimm. Papua, Sehlech- 
ter 14921. The most of these collections were distributed as 
T. Motleyi; some, from the Philippines, under an herbarium 
name meaning “naked." 

M. TBICHOMANKS MOTLEYI van den Boath. Plat* IMitlh 4. 

Trichomane* Motleyi van den BOSCB, Ned* Kruid. Arch* 5 (1861) 
146. 

Microgonium Motleyi van DEN Bosch, Hymen. Javan* (1861) 6, pi. 1. 

Fronde aubsessili adnata e cordato orbiculari Integra subundulata, sterili 
avenia, vcnulis spuriis tenuibus remotiusculis, e cellulis teneris mediocribua 
regularibus acutangulis viridulis (marginalibus validioribus magia opacia) 
contexts, fertili coBta simplici, soria e sinu apicali prof undo aubexsertis cy- 
lindrico-ventricoaia limbo ampliato integro undulate, receptaculo vix exserto. 

Hab. Insula Borneo (pr. Laboan), Motley No. 203 (comm. ill. W. J. 
Hookes). 

Rhizoma setaceum dense atro-fusco-tomentosum ; frons vix ultra 4 millim. 
longa et lata . . . venulae spuriae fiebellatim radiatimve e basi frondia 
vel e costae basi marginem versus tendentes tenues remotiusculae apice 
libero ante seriem cellular urn marginalium desinentes. * . . 

. . . Habitu Hemiphlebium punctatum (POIR.) simulat adeo, ut oculis 

nudis vix ab illo distingui possit . . . Praeterea in illo Hemiphlebio 
adest costa manifesta frondisque margo setulis fasciculatis reflexes prae- 
ditua est.—van den Bosch, Hymen. Javan* (1861) 5. [The diagnosis in 
Ned. Kruid. Arch, is practically identical.] 

Characterized, within its group, by stout axial structures 
and usually deeply cordate sterile fronds, thus being intermediate 
between T, cvUratum , which is without the cordate base, and 
T. omphalodes, which has become peltate by the fusion of the 
basal lobes. These three species are collectively distinguished 
by broad fronds and stout, short, or obsolete stipes. Of the 
three, T. cvUratvm, as represented by its one collection, seems 
to be peculiar in the absence of hairs except near the base, 
the others being more or less hairy almost to the margin of the 
nether surface. 

The type collection, as indicated, was from Borneo, and sent 
to van den Bosch by the elder Hooker. The Gray Herbarium 
contains a sheet of absolutely typical specimens bearing the 
notation “Borneo (ded. Hooker),” which can be regarded con* 
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fldently as a part of the type collection, ft includes possibly 
two hundred fronds, almost all sterile. The mature ones are 
mostly 5 to 7 mm wide and a millimeter less in length. From 
the point of attachment to the apex is 4 mm or less; a costa may 
extend half of this distance or may be obsolete. The venation 
is in the latter case wholly flabellate; otherwise it is largely 
so. The marginal cells are slightly differentiated; their dif¬ 
ferentiation marking the cessation of growth of the frond. 
Short black hairs are then found on all veins, from the base 
almost to the margin. 

The fertile fronds are, of course, costate. The base is trun¬ 
cate or very broadly cuneate, rarely shallowly cordate. The apex 
is cleft, commonly one-third of the depth of the frond, sometimes 
even more deeply. The sorus is sessile or short-stipitate (by 
the extension of the costa above the base of the cleft); it Ls 
about 2 mm long, with flaring but not really lobed lip. 

I have perfectly typical material from Bukit Panday (as 
well as the label can be read) ex Herb. Singapore, 1905. With 
this exception, the many specimens labelled T. Motleyi are all 
smaller ferns with the base rounded, usually not at all cordate 
sterile fronds, and narrowly cuneate fertile fronds with longer 
and mostly slender stipes. If all one species, these should be 
called T. beccarianum; this applies to all specimens seen from the 
Philippines, Ceylon, Java, and New Guinea. Trichomanes pan¬ 
nosum Cesati, Rend. Accad. Napoli 16 (1877) 24, 28, seems by 
description to be T. Motleyi. As to the occurrence of T. Motleyi 
in Queensland, see Domin, Bibl. Bot. 20 (1914) 9. 

U. TRICHOMANES CULTKATUM Baker. Put* M. fir*. C ta 7. 

Trichomanes eultratum Bakbr, Joum. Bot. 17 (1879) 298. 

Rhizome filiform, wide-creeping. Stipe very short. Lamina suborbi- 
cular, entire, ) in. diam., glabrous, firm in texture for the tribe, the 
margin entire and naked, the base cuneate or rounded, the midrib distinct 
above the middle in the sterile fronds, in the deeply emarginate fertile fronda 
reaching to the deep apical sinus, and bearing a single free funnel-shaped 
involucre, with a large spreading two-lobed mouth. Receptacle not pro¬ 
truded. Veins radiating fiabellately from the sides and tip of the midrib. 
Sori never more than one to a frond. On trunks of trees in shady woods 
of Bua, Vanua Levu, Home , 1078! Closely allied to V. Motleyi V.DJL— 
Baker, loc. cit. 

The rhizome is filiform in fact, but stout in proportion to the 
size of the fronds, and everywhere densely covered with blade 
ihairs, as are also the short stipes. In the relative stoutness 
and hairiness of these axial structures this species is like T. 
omphalodes and T. Motleyi , in contrast with the slenderness of 
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these structures in T. beecarianum and T. vittense. The mature 
fronds are mostly about 4 mm long and 8 mm wide, with the 
apex broadly rounded on sterile, cleft on fertile fronds. The base 
is usually obtuse or rounded but sometimes short-cuneate, espe¬ 
cially on fertile fronds. The costa is rather stout, extending 
more than half the length of adult sterile fronds. The veins 
are few, those originating from the costa usually extending to 
the marginal cells. False veins are likewise few and commonly 
fall short of the margin. The Bori are large in proportion to 
the fronds, about 2 mm long, and more than 1 mm wide at the 
top, flaring, but not really bilabiate. 

The species has been known from the type collection only, but 
I am unable to distinguish by description Trichomanes Sayeri 
F. v. M. and Baker, Ann. Bot. 5 (1891) 195. 

Rhizome wide-creeping. Stipe very short. Frond orbicular, or obovate- 
cuneate, fr-i in. long, deeply emarginate, with rounded apical lobes. Mid¬ 
rib distinct from base to apex; veins flabellate. Indusium solitary, ter¬ 
minal, stipitate; lips orbicular. Trinity Bay, Queensland, Sayer .—Baker, 
loc. cit. 

The first publication of this name was in v. Muller's Second 
Census 230; the reference there to a still earlier publication is 
in error. 

Domin, Bibl. Bot. 20 (1914) 9, says it is wide-spread in the 
Bellenden-Ker Mountains, epiphytic on tree trunks and rarely 
on moist rocks, altitude 100 to 200 meters. 

54. TR1CHOMANES OMPHALODE8 (Vieillard) C. ClirtvUitMiu PUte 81. Ifi. 1 to 6. 

Trichomanes omphalodee (Vieillard) C. CHRISTENSEN, Index (1906) 
646. 

Microgonium omphalodes Vieillard ap. Fournier in Ann. Sci. Nat 
V 18 (1873) 266. 

Triehomanett peltatum Baker, Joum. Linn. Soc. 9 (1866) 386, pi. 
8, C, not T. peltatum Poiret. 

Frondibus imbricatis tenuiter membranaceis sessilibus peltatis subor- 
bicularibus, venis et venulis spuriis flabellatim dispositis, involucris paucia 
inclusis, ore late dilatato. 

Rhizome wiry, slender, wide-creeping, tomentose. Fronds quite sessile, 
attached to the rhizome near the centre or towards the base, suborbicular 
in general outline, half an inch to an inch and a half across each way, 
quite adpressed to the surface on which they grow • . . involucres 
cylindrical, coriaceous in texture, more or less exserted, with a very much 
dilated slightly two-lipped mouth. 

Samoa, July 1864, Powell , 185.—Baker, loc. cit. 

I have seen this fern from Samoa, Tahiti, Rarotonga, Fiji, 
New Caledonia, New Guinea, Amboina (the type collection 
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of T. minutissimum ), and Java (Bakh. v. d. Brink 8$10). It 
has been reported from continental Asia, Formosa (Matsumura 
and Hayata, Enumeration 567), and Liu Kiu; but I mistrust 
these reports. It is reliably reported in Queensland. 

It is at once a well-characterized and a variable species. 
Typically it is peltate, practically sessile, fixed near the center, 
and approximately orbicular, either nearly flat or with the 
center depressed, and overfull enough to be wavy of surface and 
with deflexed or moderately ruffled margin. The point of at¬ 
tachment is sometimes eccentric, rarely almost marginal 
Growth, of course, begins at this point, and the form at any 
time depends on the uniformity of growth around the periphery. 
Growth is long-continued; even fruiting fronds sometimes have 
parts of the margin still active. The margin finally ceases 
growth, without becoming differentiated. The largest fronds 
seen, 25 mm in diameter, are from New Caledonia and New 
Guinea. 

Main veins spring from the point of attachment. A few 
of these produce sori; the majority end just inside the margin. 
Between them are numerous strands or false veins, most of 
which are free at the inner end, and do not quite reach the mar¬ 
gin. The parenchyma cells are in fairly regular radial rows, 
with walls 3 to 4 n in thickness. The superficial cells of the 
strands are very thin-walled. 

The tube of the involucre is “typically" immersed, 2 to 3 mm 
long and about 1 mm wide. Whether, when it is mostly or 
wholly free, this is the result of growth or of splitting, I do not 
know. The limb is 2 mm wide, often flat and orbicular, some¬ 
times two-lipped in appearance, rarely really somewhat bilabiate. 
Very few of the sori examined retained any protruded recep¬ 
tacles, and these were short. The annulus is of about 23 thick¬ 
ened cells and about 4 thinner-walled ones forming an imperfect 
stomium. 

55. TRICH0MANE8 MONTANUM Booker. Plato SI, In. 7 and 8. 

T. montanum Hooker, Ic. Plant. (1837) pi. 187. 

T. quercifolium Hooker and Greville, Ic. Fil. pi. 116, non Deav. 

T. Robtntonii Baker, Journ. Linn. Soc. Bot. 6 (1867) 889, pi. 8, 
fig. B. 

Frondibus oblongis baai attenuate aubseaailibua pinnatifidia, laciniia obli- 
quia oblongis obtusia subsinuoaia fructiferis terminalibua cuneatia, involucro 
exaerto urceolato apice bialato, columna longe exserta. 

Hab. . . . Esmeralda*, Colombia. . . . 
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I am not aware that this can be confounded with any known species of 
Trichomanes. • • .—Booker, Ic. Plant., loc. dt. 

Trichomanes querdfolium Hooker and Greville was described 
eight years earlier, from the same collection. Trichomanes 
Robinsonii was described from Natal specimens, but later re* 
duced by its author to T. pusUlum, along with T, querdfolium. 
As to T. pusitlum, I am not sure, but believe that it has an 
immersed sorus. The Natal plant differs from the run of South 
American specimens in being smaller, and with less dilation 
of the lips of the involucre; however, the American specimens 
are not constant in either respect, and the identification is rea¬ 
sonable. 

The fronds are 1.5 to 2 cm long, short-stipitate, dilated up¬ 
ward, and there more or less deeply and irregularly pinnately 
lobed. The margin is beset with clustered dark hairs, likely to 
be appressed. False veinlets are present, but not very nu¬ 
merous, nor conspicuous. The involucre is narrowly winged, 
and strongly bilabiate. 

M. TRICHOMANES RXIGITUM (Beddom*) Baker. Plat* S3, tia. 1 and S. 

Trichomanes oxigitum (Beddome) Baker, 9yn. Fil. (1874) 464. 

Hymenophyllum exiguum Beddome, Ferns of Brit. India (1868) pi. 

276. 

Rhizome creeping pilose, stipes about 1-2 lines long, pilose at the base, 
fronds I to 1 an inch long by 1-2 lines broad linear-oblong entire or slightly 
repand at the margin, veins pinnate from a central costa simple or forked, 
spurious venules few but nearly as prominent as the veins not reaching the 
costa and often not touching the margin, never anastomosing; involucre 
solitary terminal the base sunk in the frond, valves entire large and spread¬ 
ing receptacle exserted or included. 

Hab. On trees in dense forests (8-4,000 feet elevation) Wynaad and 
Coorg. 

Some of the fronds are furnished round the margin with minute brown 
hair-like appendages, . . .—Beddome, loc. cit. 

I know this species only from Ceylon specimens: ex Herb. 
William Ferguson, in the United States National Herbarium 
and the Gray Herbarium, the latter fine and ample; and from 
another sheet in the Gray Herbarium, Beckett 2861, The last 
was (presumably, but without number) cited by Beddome in 
the notes following his diagnosis, and is thus authentic. 

The rhizome is hardly 0.2 mm in diameter, and bears very 
short hairs. The fronds may be densely imbricate because 
the rhizomes interlace, but on the single rhizome they are spaced, 
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either separate or slightly imbricate. The short stipe is still 
more slender than the rhizome. The sterile fronds are 8 to 5 
mm long, broadly ovate, subcordate-rounded at the base, round¬ 
ed at the apex, obscurely crenulate at least in the upper part. 
The black marginal hairs are the most conspicuous characteris¬ 
tic. These are single or paired, or sometimes clustered, and 
easily broken off. The costa is evident well toward the apex of 
the frond; the lower parts of it and of the lower veins bear hairs 
on the nether surface. The fertile fronds are more slender 
than the sterile, and are broader above, instead of at, the base. 
The tube of the involucre was described as partly immersed. 
In the limited material seen, I find it wholly immersed; or half 
immersed, with or without a broad wing on the upper part; 
or only one-quarter immersed—all on fronds shown to be un¬ 
injured by the presence of marginal hairs near the sorus. The 
involucre is 1.6 mm long, with a flaring mouth 1 mm wide, some¬ 
what plicate in the herbarium and apparently bilabiate— 
whether or not really so, I am in doubt. The receptacle is 
long enough to be seen, but is hardly excurrent. 

Trichomane8 Giesenhagenii C. Christensen, Index 641 [T. 
microphylhm Giesenhagen, Flora (1890) 439, pi. 14, fig. 2], 
known to me only by description and figure, must be very 
like T. exiguum, which was evidently unknown to Giesenhagen. 
It is described as larger, about 7 mm long, and with many false 
veinlets. It is to be noted that he regarded any vein without 
vascular tissue as “false,” while I use the term only for those 
strands which are not connected with the costa, whatever their 
composition. 

Habitat, Joanna Island, in the Comores. Found mixed with 
T. cuspidatum. 

<7. TRICHOMANK8 WALLIJ ThwaitM. Plate tt. In. I to S. 

Trichomanes Wallii Thwaites ex Trimen, Joum. Bot. 23 (1885) 
274. 

Fronds simple, i to nearly i in. long, mostly broad-ovate, with a cor¬ 
date base and very obtuse apex; margin minutely and distantly denticulate; 
venation subradiate, the midrib being distinct, but lost before reaching 
the apex of the frond; no spurious venules; involucres solitary, terminal, 
not placed in a sinus, and not or very slightly exserted beyond the margin 
of the frond; border of mouth flat, spreading, entire. 

Hab. Stones and tree-trunks in the stream running through the Labu- 
gama Elephant Kraal, March, 1870, collected with masses of T. muscoide* 
by Mr. W. Ferguson (C, P. 8989 in Herb. Perad.). Rhizome very slender; 
fronds not crowded, subsessile. 
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Very near T. Mot leyi V. de B., and perhaps not more than a variety of 
it, but distinguishable by the sunken not exaerted involucres. The shape of 
the fronds varies; the ones bearing fruit are less cordate, or even tapering 
at the base* 

The name T. WaUii Thw. has been published in Mr. W. Ferguson’s pam¬ 
phlet, 'Ceylon Ferns’ (Columbo, 1880), preface, and in Mr. G. Wall’s 
’Check List.’—Trimen, loc. cit. 

Baker, Ann. Bot. 5 (1891) 194, published an independent 
diagnosis, in which may be noted: “Frond ovate or orbicular, 
ciliated, entire, £-£ in. long. . . . Indusium funnel-shaped, 
immersed, with a broad entire collar-like border/* 

Of this, I have in hand specimens ex Herb. William Ferguson 
from the United States National Herbarium and the Gray Her¬ 
barium ; although without “C. P.*’ numbers, these may represent 
the type collection. The Gray Herbarium specimen of C. P. 
S972, “Trichomanes Henzaiense Bedd.,” consists of two strips 
of bark well covered with minute Trichomanee. One is T. 
beccarianum, the other T. WaUii. As T. henzaiense (Hook.) 
was only a misprint of T. henzaianum, it should be ignored as 
a name; it was figured from a Burma specimen. 

Trichomanes WaUii was apparently intended to be distin¬ 
guished from T. exiguum by the more completely immersed tube 
of the involucre, and by the absence of false veinlets. As the 
degree of immersion is altogether inconstant in T. exiguum, 
this distinction does not hold; also, it is inconstant in T. Wallii. 
Neither are false veinlets wanting in T. WaUii —they are only 
unusual; on some fronds I detect a single veinlet failing to run 
down to the costa. 

Judging by the material seen, T. WaUii is much more lax in 
venation than is T. exiguum, the veins or false veinlets being 
separated by only two to four or five rows of laminar cells in 
the latter, by ten or more rows in the former. I do not know 
that this or any other distinction between them is really constant. 

Trichomanes paradoxum Domin, Bibl. Bot. 20 (1914) 10, pi. 
2, fig. 4, is known to me only by its description and picture; 
.it seems to differ from T. WaUii in having a more hairy margin, 
and repeatedly forked veins; there is no mention of false vein- 
lets, but Domin could have overlooked them as easily as Baker 
did. Whether or not the two species are identical, they are very 
similar. I have suspected the presence of T. WaUii in Borneo, 
having a specimen without label, which seems likely to have 
been Bornean. 



208 The Philippine Journal of Science i**s 

IS. TBICBOKANBB BIMARGINATUM tu Atm Baaek. Plata «, Iff. 1 to «. 

Trichomanes bimargtnatum VAN DEN Bosch, Ned. Kruid. Arch. 6 
(1861) 143; Journ. Bot. Nterl. 1 (1861) 846; Down, Bibl. Bot. 
20 (1914) 11, pi. 8, fig. 2. 

Mierogonmm bimarpinatum VAN DUN Bosch, Hymen. Javan. (1861) 

7. 

T. yandinense Bailey, Syn. Queensland FI. (1883) 686. 

T. bimargtnatum; T. muscoides Brack, p. 249 (non alter.) in Wilkes expl. 
exped. XVI p. 249. Fronde breviter stipitata e basi cuneata oblonga vel 
obovato-oblonga, fructifera apice angustata, margins integro repando un- 
dulato, costa flabellatim in venas simplices furc&tasve abennte, interpositis 
venulis spuriia in venulam submarginalem confluentibus, cellulis diapbanis 
magnis regularibus elongato-hexaSdris paebydermis amoene viridibus glo- 
bulosis, marginalibus dissimilibus majoribus abbreviatis 3-4edris, soris me- 
diocribus immersis, indusio cylindrico longe angustato, sursum in limbom 
amplum undulatum subito dilatato, stipite complanato dense fusco-tomen- 
toso 4 millim. longo. Frons vix ultra 1J-2 centim. longa, 6-8 millim. lata. 

Hab. Ins. Ceylon: Thwaites no. 2986; Ins. Fidchi: Wilkeb. —Van den 
Bosch, op. cit 148. 

From the “preliminary publication” in Hymenophyllaceae 
Javanicae, I would regard the Ceylon specimen as the type; 
it and the Fiji plant are perfectly identical. The fronds are 
elliptic, oblong or obovate, with either rounded or cuneate base. 
The false veins are numerous and conspicuous, as are also 
the submarginal vein in which the others terminate and the 
single row of hyaline marginal cells. The fronds may be entire, 
in which case the tube of the involucre is immersed; or cleft 
or irregularly but not deeply lobed, in which case the sori occupy 
lobes, and the appearance is rather that of being broadly winged 
than of being immersed involucres. 

Ceylon, the Peninsula, Papua, New Caledonia, Fiji, Samoa, 
Queensland. Probably common but too small to be conspicuous. 
This wide-spread species may be regarded as the type and 
probable parent of a subgroup, of which T. cuepidatum, T. 
eromm, T. mindorenee, and T. craspedoneunm are local or 
outlying representatives. 

59. TRICHOMANES CRASPEDONEURUM Copdairi. Plate U. flea. 8 te 7. 

Trichomanes craepedoneurum Copeland, Philip. Journ. Sci. 7 
(1912) Bot. 53. 

Rhizomate filiform® repent®; stipitibus brevibus vel subnullis, minu te 
pilosis; fronde 1 ad 14> cm longa, oblanceolata, integra vel saepius pauci- 
lobata, deorsum angustata et pilifera, sursum glabra; venation® pinnate, 
venis spuriis obliquis sat conspicuis, cum vena submarginale anastomosan- 
tibus; soro solitario apical®, tubo cylindrico omnino immerso, limbo 
cum margins anastomosante et deinde bilabiate. 

Luzon, Province of Tayabas, Infante, s’t. 100 m, J. B. Leiberg, sheet 
No. 693188, U. S. Nat. Herb. 
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Distinguished from T. tublimbatum K. M011, and T. henzaiamim Hooker 
by the evident submarginal vein. Near T. Petertii A. Gray of Alabama.— 
Copeland, loc. dt. 

Nearly related to T. bimarginatum, but with distinctly fewer 
false veins and broader involucre. 

«». TMCHOMANE8 MIND0KEN88 ChrUt. Pl»t» >4. In. 1 u4 i. 

Trichomonas mindorente Christ, Philip. Journ. Sd, 3 (1908) Bot. 

270. 

Vicinum T. neilgherrensi Bedd., a quo discrepat venulis spuriis nullis, 
fronde lateraliter lobata, textura crassiuscula, opaca. 

Nanum caespitosum, rhizomate ramoso intricate tenui minuto squamu- 
loso brunneo, foliis confertis numerosis dense caeepitidis, sessilibus, 1.6 
cm longis, 2 ad 3 mm latis, aut simplicibus anguste lanceolatis versus 
basin longe attenuatis obtusis, aut lateraliter et in apice lobatis, lob is 1 
ad 4, 1.6 mm longis, rotundato-ovatis, obtusis, costa manifesta nigra, nervis 
obliquis manifestis 6 ad 8 utrinque, simplicibus, ad marginem protensis, ner- 
vulia spuriis nullis, margine lines tenuissima cincto. Basi foliorum setulis 
brunneis vestita, plants alitor nuda. Soris in apice terminalibus omnino 
immersis subreniformi-dilatatis vix 1 mm latis, ore non prominente angusto, 
receptaculo interdum longe exserto. Colore brunneo-viridi opaco, textura 
adiaphana crassiuscula. 

Mindoro, Binabay River, Uerrill 6066, November, 1906. —Christ, loc. cit. 

Although most of the items in the diagnosis are applicable 
to individual fronds, the species is a tenable one, distinguished 
from T. bimarginatum by the extreme slenderness of the fronds. 
The rhizome is very slender, hardly 0.2 mm in diameter, or ap¬ 
parently thicker because of its felt of hairs. The space between 
fronds is commonly 5 to 8 mm. The stipe is usually about 1 
mm long, sometimes 2 to 5 mm. It is hairy, but the costa is 
naked except at its base. 

The fronds are about 2 cm long, rarely simple, and then 
hardly 2 mm wide; usually they bear one to several lobes in 
the upper part and may there reach a width of 4 to 6 mm, 
over all. The base is very attenuate. The margin is sometimes 
entire, in which case the veins are unbranched, as described; or 
it may be sinuate, with the protruding wave often supplied with 
a forked vein; my drawing shows more of these than are usual. 
As to false veins—such as do not connect with the costa—Christ 
was in error. Very few of these are evident with a simple 
lens, but greater magnification always shows some very small 
scattered ones, as well as a break at the bottom of some of 
those which with the lens seem connected with the costa. The 
intramarginal strand is like that of T. bimarginatum, but the 
radial veins are less numerous. 
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The tube of the involucre is very slender, about 2 mm long, 
and immersed—that is, broadly winged throughout The mouth 
is abruptly dilated, 1.3 to 1.5 mm wide, not at all bilabiate; it 
is traversed by radial strands like fine false veins. Protruding 
receptacles 2 mm long are common in the material studied. 

The ample type collection of this species has never been 
exactly duplicated. For. Bur. 19599 H. M. Curran, Cagayan 
Province, Luzon, is referable to it, but deviates in the direction 
T. bimarginatum. Its fronds are 2 to 2.5 mm wide when un- 
lobed, and there is a correlated tendency for the veins to be 
close, forked and free, and toward a less acute base. 

II. TRICHOMANES EROSUM Willdaatnr. Plate 24. Iff. I to I. 

Trichomanes erosum Willoenow, Sp. PI. 5 (1810) 501. 

T. frondibus stipitatis oblongis erectis cuneatis irregulariter pinnatifldo- 
incisis, laciniis inaequalibus obtusis undulatis. W. Ausgenagter Becher- 
farra. 

Habitat in Oware at Benin Africes. % (v. «.) D. FlUgge . 

Caudex filijormis repens craseitie setae equinae . Stipes quadri- vel quin- 
quelinearis fUiformis . Frons longitudine stipitis vel parum long tor erecta 
oblonga , basi cuneata , pinnatifido-incisa , laciniis inaequalibus obtusis subre- 
pandis undulatis. Sorus versus apicem frondis indusio urceolato inclusus .— 
Willdenow, loc. cit. 

Without a specimen, but depending apparently on a figure 
published by Palisot de Beauvois, van den Bosch, Synopsis 16, 
classified this as having “venulae spuriae, secus marginem 
junctae.” Immediately afterward, Ned. Kruid. Arch. (1863), he 
described on page 200 T. crispulum, said to be from the Antilles, 
very similar to T. erosum, with the submarginal vein, and stipe 
of varying length, up to 8 mm long; and on page 201 T. aeru- 
gineum, from Fernando Po, subsessile, with false veins ending 
free within the margin. Both of these were promptly reduced 
by the usually careful Kuhn, Filices Africanae (1868) 34, to 
T. erosum, wherein he has been followed by Hooker (teste 
Baker, Syn. Fil. 75—but all of them further reduced to T. mus- 
coides Sw.) and Christensen. 

My material does not justify a judgment. If they are indeed 
all one species, varying enough to include the two of van den 
Bosch, it should include the specimen from Liberia, the subject 
of Plate 34, figs. 3 to 6, which I have accordingly called T. eroswm. 
In what might be expected to be specific characters, it differs 
from Willdenow’s description only in having a short stipe. 

•2. TRICHOMANES CUSPIDATtlM WUldm.w. Plat, n, fla*. I and T . 

Trichomanes eutpidatum Willdenow, Sp. PI. 6 (1810) 409. 

T. frondibus ovstis acuminate obtusis stipitatis, basi cuneato-subtrunca- 
tis, grosse crenatis undulatis. W. 
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Zugespitster Becherfarm. W. 

Habitat in insula Borboniae. % (v . #.) D. FlUgge. 

Stipes quadrilmearis eompressns satis palsaceis parvis obsitu s. From 
pollicaris vel brevior ovata vel oblonga , basi cuneata vel truncata, apiee at - 
tsnuata obtusa , margins profunds st obtuse crenata undulata, membranacea, 
nervoso-venosa, apieem versus et margins fructifieans. —Willdenow, loc. cit. 

Better described, as well as pictured, as 7\ Bojeri, by Hooker 
and Greville, in leones Filicum II (1831) pi. 155. 

Trichomanes Bojeri; fronde gimplici fUbelliformi membranacea radiatim 
nervosa glabra lobata, lobis rotundatis suberenatis soriferls, involucris 
omnino immersis, stipite elongato. 

**•«**• 

StipUes nnclam ad sesquiunciam long!. • . •—Hooker and Greville, 
loc. cit. 

Of this species I have seen a single collection, made by Mrs. 
Nicholas Pike, in Mauritius, in 1869, U. S . Nat. Herb. 598189. 
The venation is that of T. bimarginatum, from which the naked 
eye distinguishes it by its long stipe. Both rhizome and stipe are 
glabrescent. The fronds vary from roundish to narrowly oblong, 
25 mm long by 7 mm wide. The base is as described by Will¬ 
denow, truncate, broadly cuneate, or narrowly decurrent. The 
venation is flabellate in broad forms, but there is a weak costa 
in narrow frondB. The fertile lobes vary in width. When they 
are narrowest, the lamina is a wing only a few cells wide along 
the upper half of the tube of the involucre. 

Unknown except from the Mascarenes, and rarely collected 
there. 

ft. TRICHOMANES PARVIFOUUM (Baker) cask. 

Hymenophyllum parvifolium Baker, Journ. linn. Soc. Bot. 9 
(1866) 840, pi. 8, fig. £. 

Trichomanes microphyllum Kuhn, Linnaea 35 (1868) 889. 

Frondibus lineari-oblongis indivisis vel uni- vel bifurcatis, costa central! 
sola, venis lateralibus null is, venulis spuriis liberis, mvolucro solitario 
incluso, ore late alato. 

Rhizome slender, wide-creeping, tomentose. Stipes a line long or less, 
naked or slightly tomentose. Frond two or three lines long by a line 
broad, linear-oblong, undivided or once or twice cleft at the apex, sometimes 
slightly, sometimes nearly halfway down, with a central costa only, which 
runs down the centre of each lobe when the frond is divided; lateral veins 
none, but marked with faint irregular free spurious venules; the margin 
alightly undulated, glabrous; the aorus solitary, terminal; the involucre 
globose-triangular, narrowed into the costa, about as deep as the convex 
broadly rounded valves. 

Monlmein, Rev. C. Parish , 1862.—Baker, loc. cit. 

Rhixoma capillars arrhisum; folia distantia, membranacea, laete viri- 
dia; giaberrima, 1-8'* longa, brevi petioiata, lanceolato-oblonga, indivisa, 
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bi- trifida; lobis brevi-oblongis a. oblongis, obtusia, apice emarginatU; coata 
excurrens a. more laminae diviaae; nervi apnrii striaefonnea, obliqni, panci 
nee coatam nec marginem attingentea; aoraa laminam terminana baai cu- 
neata immeraua; labiia triangulari-ovatia. 

Moulmein. (Pariah 1862. in Herb. Hook.)—Kuhn, loc. cit. 

I dislike to change the name without seeing the plant, but 
there is no doubt that it is a Trichomanes. It may represent the 
final stage in the reduction of T. latermrginale. 

9. THE GROUP OP TRICHOMANES RADICANB 

Large ferns, with coarse, scandent or creeping rhizomes and 
decompound fronds, simple and uniform cell structure, the walls 
uniformly if at all thickened; involucre cylindrical, and not 
strongly bilabiate. In the Tropics and mild-temperate regions 
of both hemispheres. Throughout the group, the fronds tend to 
be dark. 

This group links the large-leaved elements of the genus to the 
presumably more primitive element with filiform rhizomes; and 
the single species T. radicam fairly covers, in the matter of size, 
the range from typical T. pyxidiferum to the largest-leaved spe¬ 
cies. 

Besides the species herein recognized or explicitly reduced to 
synonymy, there are two, T. Fargesii and T. Miyakei, to which I 
am unready to do either; their original descriptions are quoted, 
following the discussion of the species known to me. 

Key to the epedee. 

Frond simply pinnate.~.72. T. auriculatum. 

Frond decompound. 

Mouth of involucre ciliate .—. 71. T. superbum. 

Mouth not ciliate. 

With abortive fronds at base of normal fronds. 

69. T. aphlebioidee * 

Without abortive* fronds. 

Rachis winged. 

Axes of pinnules winged as narrowly as segments. 


Involucre evidently bilabiate.68. T . johnetonenee . 

Not or hardly bilabiate.67. T . maximum. 

Pinnules less deeply dissected. 

Fronds deltoid, long-stalked. 66. T . cyrtotheca . 

Fronds elongate. 

Frond almost black . 65. T. davallioide «, 

Frond green or dark green. 64. T. radical*. 

Rachis wingless..... 70. T . gigantewn. 
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14. TRICH0MANB8 RADICAN8 SwtrU. Plat* U, flga. 1 and l. 

T. radioant Sw., Schrader’s Journ. Bot. (1800) 97; FI. Ind. Occ. 3 
(1806) 1736; Hookes, Sp. Fil. 1: 126. 

T. specioeum Willd., Sp. Plant. 6: 614. 

T. ancept Wall., Cat. No. 166, nomen, non Hooker. 

T. birmanieum Bedd., Ferns Brit. Ind. Suppl. 8, pi. 349. 

T. japonicum Fa. and Sav., Enum. PI. Jap. 2 (1879) 207, 618. 

T. orientate C. Christensen, Index (1906) 646; OGATA, Ic. Fil. Jap. 
pi. 47. 

T. nateanum Christ, Soc. Bot. Fr. Mem. 1 (1906) 11; Ogata, 
Ic. Fil. Jap. pi. 46. 

T. liu-kiucnee Yabe, Bot. Mag. Tokyo 19 (1905) 86; Christ, Bot. 
Mag. Tokyo 24 (1910) 239. 

T. amabile Nakai, Bot. Mag. Tokyo 28 (1914) 66. 

T. quelpaertense Nakai, Bot. Mag. Tokyo 28 (1914) 66. 

T. kalamooarpum Hayata, Ic. PI. Formos. 5 (1915) 260, flg. 93. 

TRICHOMANES, frondibus alternating tripinnatifidis, laciniis bifldis ob- 
tusis, urceolis exsertis; stipite rachique marginatis; surculo scandente. 

Incolit arbores montium Jamaicae. 

• • • a a a • 

Frondet sparsae, stipitibus 1-3-pollicaribus teretibus a foliolis decurren- 
tibuB marginatis s. sabulatis; pedales, ovato-lanceolatae, subtripinnatae, 
saturate virides, glabrae, subpellucidae. Roches universales partialesque 
marginatae . . . 

Vrceoli fructiflcationum subpedicellati, quasi exserti, prope axillas laci- 
niarum, cylindracei, ore membranaceo patulo. . . .—Swartz, FI. Ind. 
Occ. 3: 1786. 

In citing synonyms, I have confined myself to the Orient, in¬ 
cluding T. speciosum, described from Teneriffe, because many 
Oriental specimens have been given this name. A fern has to 
be variable to be named anew so many times. In Jamaica, the 
type locality, the fronds are commonly 15 to 25 cm long and 
broadly ovate, but smaller fronds can be fertile; the stipe is 
usually short, but varies from one-fifteenth of the frond's length 
to as long as the frond, and may be broadly winged throughout, 
or wingless except near the top. Throughout the American (con¬ 
tinental) Tropics, the common form or variety, once called T. 
kunzeamm, averages larger and more dissected than does any 
Oriental form. Going north to Alabama, while fronds may be 
20 cm long, 8 cm is commoner, and the outline lanceolate-ovate; 
and from the extreme limit of the species, in Kentucky, our 
fronds are less than 5 cm long; but nobody questions that these 
are real T. radicans. 
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The range in size and in dissection of the Oriental forms I 
reduce to T. radicans is not as wide as that already familiar 
in this species in America. It is granted that the duplication 
of Oriental forms by American forms which cannot be maintained 
as distinct species, does not quite disprove the specific nature 
of the Oriental forms; but the fact is that the forms I have re¬ 
duced are not distinguishable in the Orient, either. It is worth 
while to note that the authors of the most generally recognized 
of the species I have reduced, T. japonicum Fr. and Sav. (T. 
orientate C. Chr.), distinguished it from T. radicans by its 
greater size, their T. radicans being just such a reduced form as 
represents the same species at its extreme north in the United 
States and in France. Subsequent authors of “new species" have 
located them as intermediate between T. orientate and T. radi¬ 
cans, meaning thereby that they were larger than T. orientate and, 
as a rule, correspondingly dissected. Such species are no sooner 
recognized than their range is found to be very wide, because 
T. radicans is plastic locally, as well as in a wider geographic 
sense. If T. orientate were a species, its name would be T. bir- 
manicum. 

In its ample forms, T, radicans is likely to have fronds 30 cm 
or more long on rather short stipes, and to be shallowly tripin- 
natifid with the larger segments cleft It is constantly distin¬ 
guishable from T. maximum by the undissected middle area of 
its pinnules; the texture is less firm, but both are typically very 
dark in color; and the rhizome is beset with persistent dark 
bristles. The stipe and rachis are usually evidently, sometimes 
broadly winged; but the wing may disappear very completely 
after being present, and be wanting from the start on the lower 
part of the stipe. The involucre is tubular, variable in length, 
stalked, sessile, or somewhat immersed at the base, almost trun¬ 
cate or considerably dilated at the mouth, and commonly slightly 
cleft at the sides or more evidently, but still not conspicuously, 
bilabiate. 

In consideration of its range in stature and dissection, and 
of its geographical range, it is reasonable to regard this species 
as connecting the groups and species with large fronds and the 
groups with filiform rhizomes, the latter being regarded as the 
more primitive element of the genus. It is more than possible 
that in the reduction of species I have not gone far enoug h— 
that forms of T. radicans more reduced than I have recognized 
as such still remain in the group of T. pyzuHferum. 
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Western Africa; northern India, China, Korea, the Japanese 
Islands, south to Formosa, Indo-China (P4t4lot S605, et al.), and 
Siam ( Winit 986, in Herb. Singapore). There is also one col* 
lection, Yates 71, from Sumatra-East Coast, which seems to be 
a large form of this species, with almost sessile fronds. 

H. TRICHOMANK8 DAVALU0IDE8 G»niHch»»il. Plate ». 

T. davallioidtt Gaudichaud, in Freycinet, Voy. Bet. (1826) 878. 

T. aandvicente tan dun Bcnbch, Ned. Kruid. Arch. 8 (1861) 166. 

T. Frondibus eparaie, laneeolatis, bipinnatis, subtripinnatis, pedalibna; 
pinnulis laneeolatis, pinnatifido-dissectis; laciniis oblongis, obtnais, apice 
bi- vel trifldis; soris oblongis, axillaribus, subpedicellatis; rhachi stipiteque 
marginatis; candice scandente, villoso. 

In inaalis Sandwioensibus (Wahou . . .). 

. . . Grimpe jusqu’au Sonunets des arbres. . . .—Gaudichaud, loc. cit. 

A very common fern, often collected; in hand from Kauai, 
Oahu, Molokai, Maui, and Hawaii. It is well described by Hille- 
brand, Flora of the Hawaiian Islands 636, except for his state¬ 
ment that it is quite uniform. He says also that the stipes are 
I to 5 inches long, which gives a better idea of its uniformity. 
The rhizome is freely scandent, 1.5 to 3 mm in diameter, densely 
beset with short hairs, tardily glabrescent, the fronds separated 
by less than their own width. The fronds reach a length in ex¬ 
cess of 40 cm. They are lanceolate, oblong or ovate, commonly 
broadest about the middle, but subsessile ones may be truncate 
at the base. The axes are narrowly winged. Well-developed, 
fully fruiting fronds are four times pinnatifid, with segments 
hardly 1 mm wide, and the axes of the pinnules winged only to 
the same width; less dissected forms are also common. The 
color is a very dark green, sometimes nearly black. The laminar 
cells have uniformly thin, straight or curved, not wavy walls. 
The sori are cylindrical, 2 to 2.5 mm long, flaring at the mouth, 
often appearing bilabiate in pressed specimens, but not really so. 

This is very near to the West Indian T. radicans Sw. Since it 
has no other equally near relative in the whole Pacific area, it is 
reasonable to regard it as descended from immigrants from 
America. It is the only Polynesian Trichomanes apparently of 
American origin. 

Trichomanes sandvicense van den Bosch was described from 
a Wilkes Expedition specimen with very short stipes. The 
Wilkes specimens in the United States National Herbarium are 
three sheets, with many fronds, some (SI 169) conforming to van 

£75711-7 
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den Bosch’s description, some {51170) of the more typically 
developed, more dissected form; all are certainly one species. 

M. TRICHOMANKB CYBTOTHBCA HUtotrad. Plato SB, Be*. S ul t; Plato ST. 

Triehomane» cyrtotheca Hill., FI. Hew. (1888) 636. 

BMwwc c limbing as in no 8 [T. davaUioidee], wooly with crisp reddish- 
brown thin translucent hairs of many articulations. Stip. at distances of 
1-8', terete or most faintly margined, 2-4' long, fibrillose in the lower por¬ 
tion. Frond polystichoid, ovate to ovate-lanceolate, 6-9' X 3-7', broadest 
at the base, Arm chartaceous, dull brownish when dry, bi-, tripinnatifld, 
the rhachis very narrowly margined, often only in the axils, and faintly 
fibrillose. Primary pinnae 19-14 on a side, stipitate, ascending, ovate to 
ovate-lanceolate, the longest 2-41' long with a short acumination, pinnati- 
fid at acute angles in the upper portion, but pinnate to a faintly margined 
rhachis nearer the base. Secondary segments or pinnules ascending, nar¬ 
row ovate-oblong, obtuse, the lowest with a cuneate base and substipitate, 
their margins cut halfway or more into narrow oblong or obovate lobes 
which are sharply 2—5-toothed at the top. Veins close, forking, each lobe 
or segment with 2-9 branches, a few dark striae in the intervals between 
them. Invol. tubular, slender, about 1" long, with an expanded bilabiate 
mouth, curved, truly axillary, terminating the first superior veinlet of a 
lobe, rarely 2 or 8 to a lobe, quite free, stipitate, the thickened tube brown, 
the lips green. Columella about the length of the tube. 

Oahu: in the woods of Kahuku and Kahana. —Hillebrand, loc. cit. 

A relatfve of T. davaUioides, distinguished by the deltoid, clear 
green or olive-green fronds, comparatively wingless axes, and 
fewer segments. I do not find the curved or flexed sorus con¬ 
stant; Hillebrand emphasized this feature, comparing the species 
with T. ob8curum, T. elongatum, etc., to which it is not nearly 
related. It is like T. davaUioides in structure, except that in 
specimens examined the walls are not quite so thin. It seems 
much less variable than T. davaUioides, and 1 do not believe that 
this appearance is dependent upon our having fewer specimens. 
The stipe is always elongate, approaching the length of the 
blade, and slender. 

From Maui, I have Faairie 106, 111, 118, 584, and 436. In the 
Gray Herbarium is a Maui specimen collected by E. Barclay. 
In the United States National Herbarium are Bartch 65, 68, 73 
and 86 , all from "Hillebrand’s Glen,” near Honolulu, Oahu. 
“Waiane V.,” the source of Rock 1150, is presumed to be in Oahu. 
Christensen, Bishop Mus. Bull. 25: 7, reports it from Hawaii. 

Faurie 106 in University of California herbarium, received 
from Doctor Rosenstock as T. davaUioides t. dilatata Ros„ is in 
part T. davaUioidee, but includes one very large frond so diverse 
in the color and dissection of different parts that I believe it must 
be a hybrid, of the chimsera type. 
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*7. TKICBOMANm MAXIMUM Blanc. Plat* 18, Sc*. 1 to 4. 

Triehomanes maximum Blume, Enuro. (1828 ) 228; van den Bosch, 
Hymen. Javan. 25, pi. 18. 

T. fronde tripinnata ovato-oblonga amplissima, pinnis snbalternis oblon- 
go-lanceol&tis, pinnulis cuneato-oblongig partito-plnnatifidis, laeiniis sub- 
dichotomo-partitis, secundariis linearibus subbifidis, rachi omnino alata, 
stipito elongate inferne teretiuseulo glabro. 

Obs. Maxima affine Trichomani meifolio, Bory et Willd., quod differt 
frondibus multo minoribus et rachi setosa. 

Creaait ad pedem montia Burangrang Javae insulae. —Blume, loc. cit. 

Rhizoma validum pennam anserinam crassum horizontal© radiculoso- 
ramosum, ramie parce ramulosis pilie brevibue atris hirsutis; etipitee iti- 
dem validi approximati, basi terete eetie atris hireuti, hlnc teretce illlnc 
canaliculati usque 2i-3 decim. longi apice lineie breviter decurrentibue 
marginati; frons 21-4 i decim. longa, 11-2 decim. lata firms membranacea 
subopaca olivaceo-viridis ovata vel late ovato-oblonga tripinnatifida vel de¬ 
composite . . . .—Van den Bosch, loc. cit. 

A species well characterized in general by the scandent rhi¬ 
zome and the large, dark, lax fronds of fairly firm texture, so 
divided that the axes of the pinnules are winged only to about 
the width of the segments. This dissection of the pinnules is 
the most convenient means of distinction from the large forms 
of T. mdieam. Besides this, T. maximum is more likely to 
lose the pubescence of the rhizome, is commonly a decidedly 
larger fern, of firmer texture, and the involucre is not usually 
at all bilabiate, nor even indented at the sides. 

In detail, it is variable, though less so than T. radicans. As 
in that species, the wing of the rachis and stipe may disappear; 
it may be wanting on the lower or the larger part of the stipe, 
or may run to the base. The wing of the involucre may be con¬ 
spicuous or almost wanting. The mouth may be practically trun¬ 
cate, as is common in the Philippines; or slightly dilated, as is 
usual in Java; or moderately flaring, as in Polynesia; but none 
of these forms is locally quite constant The more dilated in¬ 
volucre in the eastern part of the range narrows the gap toward 
T. johnstonense. 

Common at lower and middle altitudes in all Malay islands; 
north to Siam and Formosa; eastward without interruption to 
Tahiti; and reported in Queensland. 

88. TXICBOMANES JOHNSTONENSE B»IUr. 

Trichomanea johnstonense Bailey, Proc. Royal Soc. Queensland 1 
(1884) 14, pi. 1 (or 2). 

Rhizome long, creeping, rigid, knotted, clothed with black bristle-like 
scales. Stipes somewhat angular, scarcely winged, 2 to 4 in. long, of a dingy 
brown color, the immediate base scaly as the rhizome. Fronds bipinnate 
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with deeply pinnatifid or bipinnatifid pinnules, 3 to 6 in. long, li to 4t 
in, broad, the rhachis slightly winged, the linear segments very narrow, 
1-nerved. Indusia few on the lower lateral segments of the pinnule, free, 
erect, much tapering towards the base, the orifice two-lipped. Receptacle 
exserted usually long. Hab. Johnstone River. W. R. Kefford.—Bailey, 
loc. cit. 

This is pictured, without detail, by Domin, Bib! Bot. 20: 18, 
19, who reports it as common in places in Queensland, and ob¬ 
serves: 

Eine charakteristische Art, die jedoch auf den ersten Blick von den sehr 
kleinen Formen des T. maximum schwer zu unterscheiden ist, Sie ist 
aber noch viel kleiner, die langkriechenden, rigiden Rhizome sind mit 
schwarzen Spreuschuppen dicht bekleidet, die Spreite ist hdchstens 15 cm 
lang, die Rohre kurz zweilippig. 

Das typische T . maximum besitzt dagegen ein starkes, beinahe kahles 
Rhizom, die Spreiten sind 30-75 cm lang, das Indusium am Ende verbrei- 
tet, aber nicht zweilippig. 

Bailey's figure is apparently a “lithogram.” Domin’s is a 
much-reduced photograph of an herbarium Bheet. 

I have not seen this plant. Every detail by which Domin 
would distinguish it from T. maximum —size, hairy rhizome, bi¬ 
labiate involucre—would make it T. radicans. Bailey’s figure 
indicates more resemblance to T. maximum in the dissection of 
the pinnules, and does not show the secondary rachises to be 
winged. 

_ Previously known in Queensland only. By description, I iden¬ 
tify as this species a Fiji specimen, Parks 20196a. It could be 
a depauperate T. maximum. 

Knowing this species by description only, I cannot satisfac¬ 
torily distinguish from it a fern of the central Philippines which 
has been distributed several times as T. speciosum and as T. 
pyxidiferum. I prepared a diagnosis in 1908, but am still un¬ 
ready to publish a name for it The description follows. 

Rhizomate repente, ca. 1 mm crasso; stipitibus 5 ad 8 cm altis, 
sursum rhachisque anguste alatis; fronde 10 ad 18 cm alta, lan- 
ceolata, tripinnatifida; pinnis oblongis vel ovatis; segmentis ul- 
timis 1 mm latis, ca. 5 mm longis, acutis sed sub lente emarginatis, 
integris, glabris, venis spuriis carentibus; indusii tubo 2 ad 8 
mm alto, anguste cylindrico, alato, oro dilatato et bilabiate; re- 
ceptaculo exserto. 

The nearest affinity is to T. maximum, in spite of the 0 f 
description, which would bring it nearer to T. ra dica ns. 

Negeos, Mount Canlaon, Copeland 2074, Merrill 8028 ; Horn 
of Negros, Elmer 9878,10268. Luzon, Soraogon, Bur. Sei. 98548 
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Ramos, Elmer 16185, 16987. Leyte, Bur. Sci. 15262, Ullt&0 
Ramos. Camiguin de Mindanao, Bur. Sci. U808 Ramos. Min- 
DANAO, Surigao, Wenzel 84U, SM6. Basilan, Bur. Sci. 16201 
Reillo, in part. 

•*. TKICBOMANRB APHLEBIOIOKB CkriU. Plate S«. •*.. I to I. 

Trichomane 9 aphlebioidee Christ, in C. Chr., Index (1906) 635; 

Holttum, Journ. Mai. Br. Boy. As. Soc. 6 (1928) 18, pi. 4. 

r. UtnuiMBinvum Christ, in Schumann and Lautarbach, FL dent. 

Schutzgeb. in der Stidsee (1901) 106, non van den Bosch. 

T . puteh^rrimum Copkl. in Philip. Journ. Sci. 9 (1914) Bot. 227. 

Species maxima, valde composita, laciniis tenuUsimia insignia, a 5P. 
apnfolio Sw. repente frondibus non caespitosis stipiteque getis rufls desti¬ 
tute, rhizomate a T. maximo Bl. laciniis valde regularfbus tenuiasimis 
texture tenera, a T. giganteo Bory laciniis multo angustioribus, a T. ericoidi 
Hedw. cui laciniis tenuibus proximum stipite haud setoso-tomentoao, sta- 
tura multo majore, textura tenera indusioque margine magis dilatata di- 
versum, rhizomate duro pennae gallinaceae crassitie, repente scandente 
flexuoso inferne glabrato apice setis nigricantibus parce veatito; frondibus 
sparsis, stipitibus votustis remanentibus, frondiferis 15 cm longis flrmis 
erectis nigrescenti-viridibus infra parce pubescentibus, fronde 40 cm longa, 
20 cm lata deltoideo-ovata quadri- eeu quinquepinnata, pinnis remotis, in- 
fimia brevioribus 12 cm longis petiolatis e basi latioro ovato-acuminatis 
versus apicem decrescentibus apice frondis caudato-acuminato; pinnulia 
valde regularibus ovato-triangulis, iterum pinnatis, pinnulis III ordinis in 
lacinias regulares angustissimas, et laciniis infinis saepe iterum partitis; 
laciniis ultimis vix A mm latis, 3 mm longis, fUiformibus, nervo uno alaque 
angustissima sub lente solummodo recognoscenda constitute, setulis mini¬ 
mis raris adspersis. Soris ad basin superiorem pinnularum III ordinis 
positis, brevissime hispidulis, pedunculatis anguste et cylindraoeo-urcaolatis 
saepe incurvis, margine horizontaliter dilatata conspicua, receptaculo modice 
exserto. 

Kaiser Wilhelmsland: Sattelberg. . . . 300-900 m. . . . (Lau- 
terbach n. 494 . . .).—Christ, in Schumann and Lauterbach, loc. cit. 

A species of remarkable beauty, rivaling T. wpiifolium in grace, 
and even exceeding it in size, characterized by its stout, scandent 
rhizome, the abortive fronds in the axils of the normal fronds, 
the finely dissected fronds with exceedingly numerous segments 
and the tubular involucres with flaring mouth. 

Stipes up to 20 cm long; fronds up to 60 cm long and 30 
cm wide, usually broadest above the base; rachis very narrowly 
winged; pinnae short-stalked, ovate-lanceolate, acuminate, conti¬ 
guous or imbricate; pinnules ovate, obtuse; secondary pinnules 
pinnatifid to a narrow wing into simple or cleft segments about 
0.5 mm wide, the wing on the lower axes being even narrower 
than on the segments; nerves fine; texture thin, surfaces sparsely 
clothed with minute, club-shaped trichomes; laminar cells with 
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thin, straight walls; involucre cylindrical, with narrow or ob¬ 
solete wing and conspicuously flaring mouth, 2 mm long in Pa¬ 
pua, slightly shorter in Sumatra and Fiji; receptacle long*ex- 
serted, but slender and fragile. The abortive fronds, one or two 
in the axils of each stipe on strongly developed plants, are com¬ 
monly about 5 cm long, and destitute of lamina (under the 
naked eye), consisting essentially of the rachises and costse. 

Johoke, Ridley, in 1892. Mentawi, Exped. Mentaweil95. Su¬ 
matra, Boden Kloss 15516, 15881, Brooke 26, type of T. pulcher- 
rimum. Sula, Atys 265. CERAM, Poethumus 2060. TernatE, 
Bequin 8851. PAPUA, Bander 55, Rosenetoch FU. Novo-guin. 179, 
Brass 1051, 1571, K&mbach 68 as T. bauerianum, King 198, Lam 
570,1212, Lavierbach 595 (type), Schlechter 16851, Werner 61. 
Fiji, Parks 20295A. 

It seems hardly credible that so showy a species, ranging from 
Fiji across Sumatra, and common at least in places, eluded de¬ 
tection until 1900. but I have been unable to recognize it as any 
earlier species. 

T*. TBICHOMANB8 GICANTEUlt Bory. 

Trichomanes giganteum Bory ex Willd., Sp. PI. 5 (1810) 614; 

Hooxm, Ic. PI., pi. 702. 

T. frondibua triplica to-pinrmtis, pinnulis pinnatifldig decurrantibua, laci- 
niia linearibus inferioribus bifidia, raperioribua obtoais emarginatia, rachi 
primaria tereti, secundaria alata. W. 

T. frondibue decompositia, atipite canaliculate. Bory in litt. 
*•*•••• 

Habitat in uniea aylva ad locum magnum inaulae Borboniae in orborpm 
truncis. 2}.. (v. a.) 

Caudex craesitie pennae repent tomentoeue. Stipea guadripoUicarit teres 
eanalioulatua glaber. Frona aexpoUiearie, saepe vero pedaKt et longior, cir- 
eumecriptione oblonga vel lato- lanceolate, triplicato-pinnata. . . . Ra- 
chia primaria teretiuieula lineit duabut decurrentibue setts tenuissimis wi¬ 
de raris artieulatia patentibut inetrueta; secundaria margins foliaeeo 
alata. . . .—Bory and Willdenow, loc. cit. 

I have no authentic specimen of this species, and feel sure that 
the wide range which has been ascribed to it, including Malaya 
and Fiji, is due to confusion with other species. However, there 
is in the Gray Herbarium a specimen collected by Perrottet in 
Pondicherry which conforms perfectly to the description. It is 
distinguished from others of the immediate group by wingless 
stipe and rachis. The stipe is 18 cm long, the frond more than 
40 cm. In dissection and texture it suggests T. apiifoUum. The 
involucres are narrowly tubular, sessile but hardly immersed at 
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the base, moderately dilated but not bilabiate at the mouth. With 
as much certainty as is ever possible in the identification of 
Trichomanes by description, this is T. giganteum. 

Specimens from Sikkim, collected by Hooker and Thomson, 
in the Gray Herbarium, and Clarke 86882 in the United States 
National Herbarium, differ from it in having less deeply dis¬ 
sected pinnules and acute segments, but are like it (and unlike 
T. radicam) in having wingless stipe and rachis. 

It is not impossible that it bears abortive fronds which have 
been overlooked. 

Tl. TRICHOMANES BUPERBUM BmUmom. Plato I*. 

Trichomanes superbum Backhouse ex Moore in Gard. Citron. (1862) 
44, non van den Bosch (1868). 

7. hispidulum Mettenius in Kuhn in Linnaea 85 (1868) 889. 

T. ignobile Cesati, Atti Accad. Napoli 7 ' (1876) 9. 

Caudex thick, very short, creeping, chaffy. Fronds triangular-ovate, 2 
to 8 feet high, and 1 to li foot wide, tri-quadripinnatifld, dense, deep green, 
clothed beneath with minute translucent glandular hairs; ultimate divisions 
short, linear obtuse. Stipes tall, erect, rigid, margined to the base with a 
very broad and rather undulated wing, and like the rachides densely clothed 
with rough reddish hairs. Involucre subcylindrical supra-axillary, very 
small, the base sunk in a deflected segment; mouth not spreading nor two¬ 
lipped. Baakh. MS. 

This is a Bornean plant, and a very fine one certainly. It is of robust 
habit with broad triangular plane broad pinnuled fronds, having some 
resemblance to those of T. Prieurii, and is moreover remarkable for the 
very broad and well-marked wing which is continued down to the base 
of the stipes. This noble species was brought to England by H. Low, 
Esq., jtm., and is in the collection of Mr. Day, as well as in that of Messrs. 
Backhouse.—Moore, loc. cit. 

While this description agrees imperfectly with that of T. hispi¬ 
dulum by Mettenius, and applies incompletely to that plant, the 
salient characteristics conform so far that I cannot doubt the 
identity of the subjects. It is not credible that there is in Bor¬ 
neo another species with notably large deltoid-ovate fronds with 
hairy rachises and glandular-hairy lamina, and a conspicuously 
winged stipe, distinct from T. hispidulum, and not collected dur¬ 
ing the past seventy years. The rhizome is erect or ascending, 
not creeping in the usual sense even if casually prostrate; and 
no Trichomanes has a chaffy caudex. 

The most striking feature of the species, at least of well-pre¬ 
served specimens, is the ciliate mouth of the involucre, crowned 
by a showy fringe of erect trichomes. A similar feature recurs 
is T. blepharistomum of northern Luzon, to which the resem- 
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blanoe in other respects is not close. The laminar cells ate no¬ 
tably large, with wavy lateral walls, oblique in places, and 
uniformly thin—that is, not pitted unless by fine pores. 

Trichomanes ignobUe was described from sterile material. 
Microscopic examination of a fragment of the type, showing the 
characteristic laminar hairs and wavy walls, has established its 
identity beyond question. 

This species is known in Borneo, the Malay Peninsula, and Su¬ 
matra, and is too clear-cut to need citation of collections. 

TRICHOMANES FABGE8II Christ. 

Trichomanes Fargesii Christ, Boll, Soc. Bot. Fr. M6m. 1 (1905) 

10 . 

Khizom&te indefinite crescente flexuoao ebeneo, pilis rufis vestito postea 
glabrato funiformi late scandente, frondes numerosas altemas confertas bi- 
seriatim emittente, 65 cm. (et ultra foraan) longo, foliis numerosis aeasili- 
bus ovato-deltoideis acuminatia 10 cm, longia, 4 cm. latia versus basin la- 
tisaimis aive pauliaper attenuatia, tripinnatifidis, rachi, alata, pinnia 
pectinato-confertie oblongis obtusia, 1,5 cm. longia, 5 mm. latia costa alata, 
pinnuli* circa utroque latere, profunde dichotoraia aut flabellatim furcatia 
lobia linearibua uninervatis vix 1 mm, latia obtuaia, tota fronde pills longia 
rufis ciliata. 

Urceolis creberrimis aolitariis et terminalibua in lobia pinnularum infe- 
rioribus positia breviter pedunculatia (pedunculo alato) 1 mm. longia et 
latia in furca nervi prominuli poaitia aperte campanulatia ore patente, re- 
ceptaculo crasso 5 mm. longo exaerto. Egregium China© decua. 

Hab. Su-tchuen oy.: diatr. Tchen-k4ou, 1400 metres, aofit, Farges 202.— 
Grimpant Bur lea rochera humidea. 

Splendide eap&ce du port de Tr . brachypus Kze, d’Am6rique. Diatingo5 
par la fronde 6troitement partag&j, Turctole courte, largement ouverte at 
le receptacle trds long et raide.—Christ, loc. dt. 

TRICHOMANES MIYAKRI Yak*. 

Trichomanes Miyakei Yabr, Bot. Mag. Tokyo 19 (1905) 34. 

Bhizoma horizon tale repens rigidulum tomentoaum. Stipes erectua 10-15 
cm. longus glaber auraum anguate alatua. Frona 15-27 cm. longa, 7—11 
cm. lata, oblongo-lanceolata stricta fiexilia bipinnata. 

Pinnae 1 ordinis alternatae remotae ovato-oblongae acutae (sec acumi- 
natae) 3-7 cm. longae 3 cm. latae baai subinaquilaterales cuneatae. Pin* 
nae II ordinis rhombeo-oblongae v. ovato-oblongae 1}—2 cm longae 1-lft 
cm. latae alternatae bipinnatlfidae. Lacinulae linearea 1 mm. latae (in 
aicco angustiorae) 2-3 mm. longae apice obtuaae aaepe emarginatae uni- 
coatatae membranaceae laete virides glabrae, e cellulis uniformibua mediocri- 
bua oblongis contextae. Rachia anguate alato-marginata. Sori in pinnia 
aecundariia axillares pauci; indusium anguate alatum cylindricum limbo 
recto aubanguatato. Beceptaculum longiaaime exaertum 7 mm. longum. 

Hab . Formosa: Kahau, is juriadictione Taipe, legit K. Miyake. 

T. caudate affine, a quo pinnia remotioribus laminis viridibua nee atro* 
▼iridibua differt.—Yabe, loc. eifc 
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7i» TWCHOltANBfi AUWCULATUM Blume. 

Trichomane t auriculatum Blumb, Enum. (1828) 225; Ogata, Ic. 
Pil. Jap. pL 198. 

Cephalomanct auriculatum van den Bosch, Hyman. Jav. 84, pi. 
25. 

7\ distectum J. Sh^ Journ. Bot. by Hooker 8 (1841) 417 noman; 
Hooker, Sp. Pil. 1;140; Beddome, Ferns Brit. India pi. 182 (de~ 
tails bad). 

T. frond© pinnata lineari-lanceolata glabra, pinnis altemis cuneato-oblon- 
gis obtusis basi sursum auriculatis deoraum absciasis multifidia, laciniis 
truncatis denticulatia, rachi submarginata subpubeacente, caudice scandent© 
radicante. 

Creecit in Javae rupibus montanis. —Blume, loc. cit. 

Rhizome validum pennam gallinam craaaum longissimum teretiuscolum 
flexuoeum parce ramosum scandens, hinc glabrescens, iilinc tomento fusco 
densiasimc vestitum . . . sori in lobolia pinnarum angostatis abbre* 
viatisque laterales semiimmersi, induaio mediotenus fere anguste marginato 
cylindrico plerumque incurvo vix conapicue ventricoao . . . cellulae 

tenerae diaphanae parvae, imo mediocre* . . . parietibus hyalinis rectis 

modice incrassatia.—Van den Bosch, loc. cit. 

A well-defined species, recognizable by the stout, long-scan- 
dent rhizome and simply pinnate fronds. The stipes vary from 
obsolete to 2 cm long. The fronds are up to 40 cm long and 5 
cm wide, commonly 25 cm long and 8.6 cm wide, acuminate; ra- 
chis narrowly winged; pinnse dilated on the upper side at the 
base, whence the name, acute to broadly rounded at the apex, 
irregularly incised, sometimes shallowly, sometimes well toward 
the costa, forming toothed lobes; sori, in full fruit, on both sides 
of the pinnse; involucre truncate or notched on the sides, slightly 
dilated at the mouth in Java and the Philippines, more so farther 
north, narrowly winged in Java and the Philippines, more evi¬ 
dently so in China and India, broadly in some Japanese speci¬ 
mens. 

Java, Sumatra, Malay Peninsula, common; Borneo. New Gui¬ 
nea, Bander 27. Philippines, common; Cuming 159, the type 
collection of T. dimidiatum Presl and T. dissectum J. Sm., is 
typical enough T. auriculatum. Southern China; Himalayas 
from Assam to Northwest provinces; Formosa, Loo Choo, Onsima 
(Wright), Japan. 

10. THE GROUP OF TBICHOMANES GRANDE 

Terrestrial species with erect caudex and long, fascicled stipes; 
rachls and upper part of stipe normally narrowly winged, but the 
wing often caducous; fronds quadripinnatifid, with linear but not 
setaceous segments, bearing elavate trichomes; veins fine; cellu- 
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bur structure simple and uniform, with small cells, and thin, 
straight walls. 

Three similar species common over the Malay-Polynesian area, 
long confused with the T. rigidum group and with T. maximum, 
and related to the latter. 

Key to the epeoie$. 

Mouth of involucre more or leas dilated, naked. 


Frond narrowly ovate.78. T, grand*. 

Frond round-ovate...76. T. intermedium. 

Mouth of involucre truncate and ciliate.74. T. blepharietomum. 


1 *. THICHOUANES 6KANDE Cep*Un<I. PUt* 4*. I to 4. 

T. grande Copeland, Philip. Journ. Sci. 6 (1911) Bot. 70. 

T. millefolium Presl, Hymen. (1848) 186?; van den Bosch, Hy¬ 
men. Javan. 27, pi. 20; non Deavaux (1827). 

T. aneepe var. ft HOOKER, Sp. Fil. 1 (1846) 136, pi. 40C, fig. 8. 

T. elatum van den Bosch, Ned. Kruid. Arch. 6 (1861) 177, non 
Forster (1786). 

Rhicomate erecto, stipitibua confertis, alatia, 20 cm altis; frondo 20-86 
cm alta vel ultra, 10-16 cm lata, quacbripinnatifida, rhachibus alatia, sparse 
puberula; segmentia ultimia 0.6 mm latis, plania, obtuais; Boris paratactia, 
induaio utroque latere aubcarinato, infundibullforme, limbo dllatato et in- 
terdum aubrevoluto. 

Philippines: Copeland 1739 (type) . . . Papua. . . . 

This was included with some other species in T. aneepe Hooker. T. 
millefolium Presl was baaed on another plant, also included in Cuming let, 
which is T. maximum Bl. This ia more like T. rigidum Swtz. which how¬ 
ever is a much smaller plant, less divided, with shorter induaium, and is 
very doubtfully present in the Orient. 

The Papuan specimen has much broader pinnae than those of the Phil¬ 
ippines; . . .—Copeland, loc. cit. 

Presl’s T. millefolium, was described with “Rhizoma lineam 
crassum, repens, flexuosum, glabrum, lignosum,” which if ac¬ 
curate must apply not to this plant but to T. maximum. The 
only specimen cited was Cuming 162, of which all the specimens 
I have seen have an erect rhizome and fascicled stipes. The same 
collection typified Hooker’s T. anoeps var. 6, and was cited by 
van den Bosch, following a Sumatra specimen, in the publication 
of his T. elatum. The long failure of this common low-country 
fern to receive a tenable name is not more remarkable then 
the variety of species with which is has been confused. To cor¬ 
rect the errors which must have entered herbaria by the distri¬ 
bution of misnamed specimens, I will cite such collections, the 
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names in parenthesis being those of the distribution; if no such 
name is given, the name distributed was T. maximum. 

Philippines : For. Bur. I2k2, 1768 Borden, For. Bur. 2k21 Me¬ 
yer (T. meifolium ); Whitford 27k, HO, 720, 160k (T. rigidum 
and T. millefolium ); Copeland 20k (T. rigidum and T. maxi¬ 
mum) ; Merrill 8115; Topping k85, kk6, 715, 811; For. Bur. 8893 
Curran; Matthew (T. millefolium ); Merrill, Phil. Plante 632 
(T. bauerianum ); For. Bur. 95k0 Curran (T. rigidum ); Bur. Sci. 
68k9, 9327, 9352, 9k88 Robinson; Elmer 9050 (T. bauerianum ); 
Copeland 2008; Bur. Sci. 13096 Foxworthy and Romos; Bur. 
Sci. 3133 Mearns; Bur. Sci. 22071 Ramos (T. rigidum ); Bur. Sci. 
10289 McGregor (T. radicans and T. bauerianum ); For. Bur. 
677k Merritt (T. rigidum ); For. Bur. 12086 Merritt; Merrill 
6060; Elmer 9933; Bur. Sci. 18500 McGregor ( T, rigidum); 
Wenzel 259 and Bolster Skk (T. rigidum); Bolster 269 (T. apii- 
folium and T. bauerianum); For. Bur. 9817 Whitford and Hut¬ 
chinson; Copeland 1671 (T. obscwrum); Micholitz «. n.; Wilkes 
Exped. 18 (T. maximum and T. anceps p). Java, Bache 8827; 
Raciborski s. n.; B. v. d. Brink kl98. 

The Papuan plant referred to in the publication of T. grande 
is to be referred rather to T. intermedium. 

74. TRICH0MANB8 BLBPHAJUSTOMUM Copeland ip. nor. Plata 41. 

T. terrestre frondibus fasciculatis magnis, quadripinnatifidia aegmentis 
linearibua pills clavatis anpersis, involucris cylindricia alatia truncatis ore 
more T. auparbi ciliatia, allter T. grandi omnino simile, 

Luzon, Cagayan Province, Kilingkiling River, Bur. Sci. 79659 
Edaho, tjrpe in herb. Copeland lkkkO; also Bur. Sci. 79655, 
79656 Edafio; Bur. Sci. 7560, 7569, Ik5k8 Ramos; Weber 1558, 
all from Cagayan. Batan Island, Bur. Sci. 80838 Ramos. All 
distributed as T. rigidum or T. grande. 

The club-shaped trichomes are deciduous, leaving no certain 
trace on old specimens; but these can still be distinguished from 
T. grande by the truncate, tubular, winged involucre. Without 
fruit, the two are not distinguishable. 

Judging by the name, this seems likely to be T. thysmostomum 
Makino, nomen nudum—nomen nudum not because published in 
Japanese, but because not described in any language. What is 
said about it is translated for me by a Japanese as, "This little 
fern, commonly called kashu in the Liu Kiu Islands, I identified 
previously as T. apiifolium Presl, but afterward found that this 
was an error.” 
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TS. TaiCHOMANES INTERMEDIUM van <Uti HomIl Plato a, iff. «. 

Triehomanee intermedium VAN DSN Bosch, Ned. Kruid. Arch. 5 
(1861) 179; Journ. Bot. N6erl. 1 (1861) 861, non Kaulfuss, no* 
men nudam. 

T. Harveyi Carr., Flora Vitiensis (1878) 844. 

T. maximum var. grandiflora Rosenstock, Fedde'a Report. 5 (1908) 
871. 

T . intermedium (T. anceps Brack, (non Hook.) in Wilkee Expl. Exp. 
XVI p. 268), Fronde e basi cuneata latissime rotundatA cordato-ovata 
decomposite, laciniis primariis e basi erecto-patula mox divergentibus recur- 
visque imbricatis late oblongis acuminatis (summis lanceolatis) tripinna- 
tifldiB, secundariis patulo-divergentibus remotis (infimis imbricatis, summis 
distantibus) e cuneato oblongis apice productis bipinnatiftdis, tertianiis sub- 
patulis infimis contiguis, sursum sensim magis remotis oblongis linearibusve 
pinnatifldis, ultimis remotis anguste linearibus elongatis, lacinulis angustis 
brevibus strictis apice subrecurvis, rhachi venisque terctibus anguste alatis, 
cellulis opacis firmis parvis minimisque subelongato-hexatfdris, parietibus 
fere inconspicuis rectis, interaneis amorphis spissis obscure fuscis, mar- 
ginalibus minimis subtetra-semihexaSdris, soria in laciniis ultimis axilla- 
ribus exsertis mediocribus, indusio anguste cylindrico leviter ventricoso, 
subito in limbum amplum (tubo ter latiorem) undulatum subreflexum dila- 
tato, stipitibus fasciculatis, e rhizornate brevi adscendente polyrrhizo, ultra 
medium anguste alatis 10-15 centim. longis. Frons usque 2 i decim. longa, 
basi 2-2 i decim., medio 18 cent, lata rigidiuscuia angustissime mem- 
branacea olivacea. 

. . . Inter T, maximum et T. Millefolium medium . . . 

Hab. Ins. Fidchi Oualao), Wimcks.—V an den Bosch, Ned. Kruid. Arch. 
5 (1861) 179. 

It seems not to have occurred to van den Bosch that this spe¬ 
cies and his T. elatum, described two pages earlier, needed to be 
distinguished, but they are really so near together that aberrant 
fronds of each completely simulate the other. Under the mi¬ 
croscope, they are alike; but the difference in frond form holds 
with reasonable constancy throughout the area occupied by each 
species. Triehomanes intermedium has relatively wide fronds 
and relatively long stipes. Less constantly, the branching of 
T. intermedium is more divaricate, so that, according to the va¬ 
rying ampleness of the fronds, they are either more lax or have 
the pimue and pinnules more imbricate; the angle is more uni¬ 
form, making the fronds more symmetrical; and the dilation of 
the mouth of the involucre is usually greater. 

Papua, King 851; harm 815; Werner 51; Rosenstock , Fit. novo - 
guin. 7; Brass 1040 (as 3P, grande). Fiji, Brackenridge 18;'* 

u The Wilkes (U. S. Exploring) Expedition numbers are publication num¬ 
bers; thus, this “No. 18 M refers to all collections given the same name, 
from Tahiti (?), Samoa, Fiji, and Luzon. 
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Home 72; Prime; Parks 201S7, 20190, 20224, 20228, 20294, 
20295 in part, 20420 (all as T. Harveyi ); Gillespie 2202, 2686. 
Samoa: Brackenridge; Powell; Graeffe; Betche; Prince; Reinecke 
48a and b; Safford 49, 958; Setchell 218 . Most collections distri¬ 
buted as T . maximum. Reported from Tahiti by Brackenridge, 
and a specimen in the United States National Herbarium is so 
labeled; but I suspect confusion as to its source. 

11. THE GROUP OF TRICHOMANES APHFOLIUM 

Caudex erect or suberect; stipes and rachises terete, conspic¬ 
uously bristly; fronds large, thin, quadripinnatifid with narrow 
bpt not filiform or setaceous segments; cells with uniformly thin 
walls. Typically epiphytes. Geographical range, Malaya across 
Polynesia. 


Key to the epeciee. 

Fronds normally more than twice as long as wide. 


Involucre truncate, obconic. 

Involucre narrowly winged.70. T. apiifolium . 

Involucre broadly winged.77. T . bauerianum. 

Involucre subbllabiate . 78, T. polyanthum. 

Fronds normally less than twice as long as broad. 79. T . BaldvAnU . 

7$. TRICHOMANES APUFOLIUM PtmI. PUtm it. As. 1. 


T. apii folium Presl, Hymen. (1843) 108 (nomen), 136; van DEN 
Bosch, Hymen. Jav. 26, pi. 19. 

T . eminens PRESL, Hymen. (1843) 108. 

T. myrioplasium Kze., Bot. Zeit. 4 (1846) 477. 

7*. exaltatum Brackenridgb, U. S. Expl. Exped. 16 (1864) 269. 

T. meifolium Blume, Hooker, et al., non Bory. 

T. bauerianum Baker, C. Christensen, et al., non Endlicher. 

T. fronde glaberrima oblon go-lanceolata acuta tripinnata, pinnis lineari- 
oblongis pinnulisque anguste oblongo-lanceolatis petiolulatis acutis, secun* 
dariis anguste linearibus obtusis, inflmis subbiftdis, soris exsertis pedicellatis, 
indusii turbinati ore truncato, receptaculo setaceo indusio duplo longiore, 
stipite tereti rachibusque villoso, primaria apice secundariis tertiariisque 
alatis, rhisomate crasso lignoso obliquo frondes aggregates gerente. 

Cuming pi exe, phiKp. n. 187 et n , 190. 

Habitat in insults philippinis, verosimiliter in insula Luzon, ubi legit 
clar. Cuming.—Presl. loc. dt. 

Presrs detailed description may be omitted, as it applies to ill- 
developed specimens. He described the plant in its full develop¬ 
ment as T. eminent. 

Caudex ascending or erect, the apex immersed in reddish- 
brown bristles commonly 5 mm long, bearing a mass of stout 
roots and stipes; stipes commonly 10 cm long and 2 mm thick, 
sometimes up to 20 cm long and 3 mm thick, terete, dark brown, 
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densely beset with horizontal bristles commonly 6 nun, rarely 
8 mm long, rough in age as these are lost; frond up to 46 cm 
long and 18 cm wide, acuminate, the base rarely truncate, usual¬ 
ly abruptly narrowed, with one or a few pairs of moderately 
reduced basal pinna, quadripinnatifid when well developed, with 
numerous pinnae and pinnules usually imbricate; rachises of 
frond and pinnae wingless toward the base; axes of pinnules 
and their divisions equally winged to a total width of commonly 
0.5 mm; secondary pinnules commonly 5 on a side, the basal 
ones forked or with 3 or 4 segments; ultimate segments 4 to 6 
mm long, obtuse; cell walls uniformly thin, and nearly straight; 
sori on shortened acroscopic basal secondary pinnules or seg¬ 
ments, small, involucre turbinate with acute base and truncate 
apex, 0.6 to 1.2 mm long, 0.6 to 1.0 mm wide, with a wing 
narrowed at the base and disappearing at the apex. 

The showiest Philippine Trichomanes and the most-collected 
species of the tree-fern and mossy-forest regions—there have 
been some sixty numbered distributions. It is moderately va¬ 
riable locally, as with long- or short-acuminate pinnae with one 
or two or three pairs of reduced basal pinnae, in the width of the 
segments, etc. Very large fronds usually produce larger sori 
than small fronds. There are also recognizable geographical 
races; thus the typical plants of central Luzon have sori 0.6 
to 0.8 mm long and wide, while those of northern Luzon and 
of northern Mindanao have sori more than 1 mm long. The 
fertile segment is usually slightly constricted below the sorus; 
specimens from Mount Halcon, Mindoro, Merrill 607S, are so 
narrowed there that the sorus is practically stalked. 

The range of variation in the Philippines blankets that in 
the Malay region, and east as far as Fiji, except as the cells 
of the lamina are commonly rather larger and the pinme are 
broader in the eastern part of the range. It is apparently rare 
in Borneo and in Sumatra, but commoner in Java. The few 
Papuan collections are identical with Philippine, and the same 
is essentially the case with those of the New Hebrides and Fiji. 
In Samoa, it is more variable, the involucres ranging from 0.7 
to 1.2 mm in length, but it is still easily the same species. In 
Rarotonga there iB some tendency toward a develop ment of a 
web in the axils of the pinnules, producing a lamina broader 
than that of the segments; the pinnules are longer and the pin¬ 
na therefore wider than is typical; and the wing of the in- 
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volucre is decidedly variable. Still I am disposed to treat it 
as the same species. 

Elsewhere in Polynesia the local strains are divergent enough 
so that it seems best to conserve the measurable uniformity of 
the wide-spread species by treating the local forms as distinct. 

T7. THICH0MANK8 BAUEBIANUM Entlicker. put* 42. 2. 

Trichomanes baueriaitum Enducher, Prod FI. Norfolk (1838) 17. 

Fronde el&stica ovato-lanceolata pinnata, pinnis bipinnatifidis, laciniis 
lineari-lanceolatis acutis, rhachi tereti hirta, involucri* turbinatis alatis, 
ore integro* 

Crescit in insula Norfolk. (Ferd. Bauer) 

Species habitu Hymenophyllum scabrura A . Rich, FI. Nov. Zeel e. 14'. /. 1. 
referens, Tricbomani angustato Carmich. (Hook et Grpc* to. t 166.) proxi- 
me affinis, notis allatis facile distinguenda. Radix dense caespitosa, fibrosa, 
fibris rigidis flexuosis intortis. Stipites ex eadem radice plures erecti, 
stricti, teretiuaculi, 8-4 pollicares, juniores pills rufis tenuissimis fere 3 
lineas longis obsiti, adultiores basi tantum pilosi, apicem versus nudi, 
subtilissime muricato-tuberculati. Frondes ovato-lanceolatae, 8-10 pollices 
longae, B-6 pollices latae, elusticae, rhachi communi parti&libusque hirtis, 
caeterum glabrae, pinnatae. Pinnae elongato-lanceolatae $-4 pollicares, ap- 
proximatim alternae, pinnatifidae, laciniis oppositis lanceolatis acutis. 
Sori in laciniis costae contiguis abbreviatis terminales. Involucrum turbi- 
natum, basi attenuatum, utroque margine e fronde continua labs alatum, 
ore truncato. Receptaculum exsertum, basi capsuliferum.—Endlicher, loc. 
cit, 

I have seen no original specimen of this species, and would not 
distinguish it confidently by the diagnosis; but specimens in the 
United States National Herbarium, herbarium at Singapore, her¬ 
barium of the Bureau of Science, herbarium of the University of 
California, and my own herbarium, collected by Cunningham, 
by Robinson, and without data, seem all to represent a local 
form, conveniently distinguishable from the wide-spread T. apU- 
foUum, It has the broad pinnse and large cells of 7. wpiifolium 
in its atypical Polynesian form. It is usually less finely dis¬ 
sected, the segments being about I mm wide, but this is not 
constant. The sori, also, are commonly broader and mostly 
a millimeter or more in length. The most fixed peculiarity is 
that the involucre is immersed in the end of a short segment, 
and therefore broadly winged. Its mouth is either perfectly 
truncate or notched at the sides, thus varying in the direction 
of T. polyanthum. 

Specimens from Lord Howe Island, distributed from the Bo¬ 
tanic Gardens, Sydney, are intermediate between T. bauerianum 
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and T. polyanthum, and inconstant in character even on single 
fronds; some involucres are even narrowly winged, as in T. apii- 
folium; many are broadly winged on the basiscopic side and 
narrowly on the acroscopic; and many are immersed, as in 
T. bauerianum. The mouth is notched, or very shallowly bila- 
biate, never as distinctly as in T. polyanthum. The sorus is 
large for the group, 1.2 to 1.8 mm long. This material might 
be regarded as a local species; but I prefer to keep the number 
of such entities down, by construing it as a local variant of 
T. bauerianum. The Tahiti plant mentioned under T. polyan¬ 
thum has gone still a step farther along the line leading to that 
species, as represented in Huahine and Kaiatea. 

78. TR1CHOMANE8 POLYANTHUM Hook.r- Plato a ••. J. 

Triehomanee polyanthum (errore poly ant ho s ) Hooker, Ic. (1848) 
No. 708. 

Hymenophyllum polyanthum Hooker, in Nightingale, Oceanic 
Sketches (1836) 182. 

Hymenophyllum polyanthum , n . tp .; a la turn, rigidum, fronde lanceolate 
pinnata, pinnis profunde bipinnatifidis, laciniia attenuate integerrimis ob- 
tusis, involucris copiosis axillaribus lato-urceolatis nitidis, ore valde mem- 
branaceo dilatato obtuse bilabiato, stipite rachique (superne alata excepta) 
setosis.—Hooker, in Nightingale. [Locality not stated, but probably Hua¬ 
hine.] 

Caudex short, erect, beset with reddish brown bristles about 
4 mm long; stipes tufted, up to 10 cm long, remarkably stout, 
bristly, like the rachis, or rough after the bristles fall; frond 
up to 55 cm long and 16 cm wide, narrowed to both ends, quad- 
ripinnatifid, with linear segments hardly 1 mm wide, the minor 
axes narrowly winged; involucre 2 mm long, 1.6 mm wide, with 
two broad, short lips. Recently collected in Huahine (Grant 
5325) and Raiatea (Moore). Reported also from Tahiti, from 
which island our specimens (Vesco; Grant 3915) have a smaller 
involucre, of the same shape. 

This species was reduced by Hooker and Baker, Synopsis 
86, to a variety of T. apiifolium, and by Christensen, Index, 
accordingly, to a variety of T. bauerianum. It is sufficiently 
distinguished from both by the form and size of the involucre, 
and the long series of gradually reduced basal pinnae, the lowest 
only 1 to 2 cm long. 

It. TRICH0MANX8 BALDWINn (Baton) amah. aw. Plato 41, •*». 4 ta ». 

Hymenophyllum Baldmnii Eaton, Bull. Torr. But. Club S (1879) 
298. 

T. met folium Hillsrrand, Flora 687, non Bory. 
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Subapithamaaum: frondibus lanceolatis vel ovato-lanceolatie laete viri- 
dibtu tonarrimis bi-triptnnatifldU; pinnis primarily oWiqne-divergentibua 
plerumque rachi anguste alatae adnatia inferioribus solutis; pinnulia aim- 
plicibna vel in aegmentis paucis oblongis obtuaia emarginatisve margin* 
integerrimls nudia diviaia; aegmentia inftmia cajusdam pinnulae abbreviate 
apice aoriferia; involucris aubrotundis fere ad baain usque brevem alatam 
bilobia, lobia integerrimie, receptaculo columnar!; atipite brevi rachique ba¬ 
ain veraua pilia rufla aubulatia hispidia. 

Abundant in a little valley in Oahu, at 2,500 feet above the sea; Hon. 
D. D. Baldwin, 1878.—Eaton, loc. dt. 

Caudice erecto vel adscendente, apice setis castaneis immerso; 
stipitibus fasciculatis, plerumque ca. 10 cm altis, rbachibusque 
setis castaneis usque ad 4 mm longis horizontalibus vestitis in 
vetustate asperulis; fronde 15 ad 25 cm longa, late ovata, tri-qua- 
dripinnatifida; pinnis subsessilibus, imbricatis, lanceolato-ovatis, 
rhachibus anguste alatis; segmentis typice 0.7 mm latis, 2 ad 8 
mm longis, herbaceis; cellularum parietibus rectiusculis tenui- 
bus; sons in apices segmentorum lateralium brevium immersis, 
involucro obconico, plerumque 1 mm longo v. longiore, truncate 
vel saepius subbilabiato. 

HAWAII, Heller 2179, in Herb. Univ. Calif. 150213, 
“collected on the island of Oahu, on the lower slopes of Kona- 
huanui, above Manoa, on the ground.” Other collections are 
Heller 2711, 2816; Mann and Brigham 275; Faurie 101; Safford 
886; Hitchcock 11797; and distributions without collector’s num¬ 
ber by Brackenridge, Hillebrand, in great variety by Baldwin, 
and by others. On all the larger islands of the group. 

This is a typical Hawaiian fern, varying widely, as do so 
many of the local species. There are two principal forms; one, 
compact, with comparatively broad segments and conspicuously 
setose axis; the other, comparatively finely dissected and naked, 
usually larger, and often with smaller sori and narrowly winged 
involucres. Hillebrand reports one specimen in which “the seg¬ 
ments consist of the vein only, with a border of tissue in the 
axils.” The involucre is never as strongly bilabiate as in typical 
T. polyanthum, nor so large; but it does vary from perfectly trun¬ 
cate to distinctly notched on the sides, and the variation in the 
wing covers the range from typical T. ajnifolium to typical T. 
bauerianum. The pinnae are in general broader than in any rel¬ 
ative, but are approached in this respect by the other species 
in Polynesia. The best ready distinguishing character is the 
form of the frond. Thia is naturally not perfectly constant, but 
I find less than one frond in twenty of T. Baldwinii which is 

8M7II-* 
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more than twice as long as broad, and less than one in fifty 
(uninjured) of the other species in the group of which this is 
not so. 

Hymenophyllum Baldwmi was described from small speci¬ 
mens with unusually cleft involucres. For recognition of its 
identity with the better-developed specimens, T. meifoUtm of 
Hillebrand and other students of Hawaiian ferns, I am indebted 
to Dr. H. L. Lyon. I had taken the latter for a new species; 
and print my diagnosis, prepared under this misapprehension, 
because it describes the species in its normal development better 
than does Eaton's. The small form, as far as known, is very 
local, in the mountains back of Honolulu. 

12. THE GROUP OF TRICHOMANES RIGIDUM 

Stipes clustered, commonly shorter than the fronds, wingless, 
axes deciduously hairy, with dark hairs under 2 mm long; fronds 
mostly ovate with broad bases, firm or harsh in texture, com¬ 
monly so dissected as to leave the pinnules with an undivided 
laminar body much broader than the segments, the veins closely 
parallel in this lamina, and diverging into the segments; laminar 
cells with thick, pitted walls; involucres cylindrical. 

Very common terrestrial ferns of some size, in all warm lands. 
Trichomanes rigidum, which typifies the group, was described 
from Jamaica. Some of the local species, as T. longicollim, 
have salient characteristics; but the common and wide-spread 
species are so alike that Hooker was unusually justified in com¬ 
bining them. M tiller and van den Bosch thought they found 
tangible and constant microscopic peculiarities; but, after ex¬ 
amining very many specimens of most of the species in great 
detail, I am satisfied that no other sharp line can be found 
separating T. rigidum, T. mandioccanum, T. cupreasoides, T. oba- 
curum, T. dentatum, and T. elongatum, save those that can be 
drawn on a map. 

Although more distinct than several groups which have been 
given generic names, this one seems to have no distinctive name 
of any rank. Trickomames rigidum was included in Presl's 
group or subgenus Pachychaetum, but that must be typified by 
T. luschnatianum, of the group of T. raMcans. 

Key to the species. 


Sori long-stipitate. 

Pinna and pinnulea imbricate.88. T. longicollum. 

Pinna and pinnulea not imbricate....84. T. extravagant. 
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Sori subsesaile, sessile, or subimmersed. 

Rachis narrowly winged throughout. 

Fronds more than 12 cm long. 

Frond narrowed at base . 88. T. styloaim. 

Frond broadest at base..89. T . batrachoglossum. 

Fronds less than 8 cm long.85. 7*. tereticaulum. 

Rachis winged toward apex only. 

Rachis and stipe sulcate. 86, T. cupreaeoidea. 

Axes terete or nearly so. 

Walls wavy, only moderately thick.87. T» mandioccanum . 

Walls very thick, not wavy. 


Tips and segments normally flat. 

Uncut lamina of pinnules oblanceolate. 

82. T. elongatum. 

Uncut lamina linear to elliptical. 81. T. dentatuvu 

Tips and segments commonly curled.80. T. obacurum. 

8*. TR1CHOMANKS OB8CURUM Blnmt. Plate* 43 and 44. 

T. ohacurum Bmjme, Enum. (1828) 227; van den Bosch, Hymen. 

Javan. 23, pi. 17. 

Didymoglosaum longiaclum Presl, Hymen, (1843) 23 (nomen), 49. 

T. papillatum K. MOller, Bot. Zeit. 12 (1854) 751. 

T. saxatilc Moore, Gard. Chron. (1862) 45. 

T. racemtilosum van den Bosch, Ned. Kruid. Arch. 5 5 <1863) 210. 

T. aianwnsc Christ, Bot. Tidsk. 24 (1901) 103. 

T. latipinnum Copeland, Philip. Journ. S‘ci. 6 (1911) Bot. 71. 

T. englerianum Brause, Bot. Jahrb. 56 (1920) 37. 

T. fronde bipinnata ovato-oblonga glabra, pinnis suboppositis lanceo- 
latis, pinnulis sessilibus cuneato-oblongis profunde pinnatifidis, laciniis li- 
nearibus apice inciso-dentatis, rachi stipiteque teretibus subpubescentibus. 

Obs. Trichomanea bifidum t Vent., cui simillimum, differt laciniis omni¬ 
bus bifidis indusiorumque receptaculis multo brevioribus; Trichomanes 
tamarieciforme, Jacq. autem laciniis obtusis et forsan integerrimis; affine 
etiam Tr. ripido, Sw., sed laciniis haud laaceolatis distinctum. 

Creacit in aylvia montanis humidioribua Javae et Moluccurum, 

Var. B. Obtusiusculum, pinnulis trapezoideo-oblongis obtusis, laciniis cu- 
neatis apice dentatis. 

Creacit in Javae m&ntoaia SatoJc. 

Var. C. Adnatum, pinnulis adnatis subbipinnatifidis, laciniis linearibus 
apice dentatis. 

Creacit ad ripas fluviorum in ay via Javae occidentalis .—Blume, loc. cit. 

This species has received careful analytical study by Karl 
Muller, Bot. Zeitung 12 (1854) 746-751, and van den Bosch, 
Hymen. Javan. (1861) 26, pi. 17. Mailer contrasted it with 
"T. rigidum Hooker” as to the plant of Mauritius and Bourbon, 
which he distinguished as T. aehilleae,folium Bory ex Willd. 
Van den Bosch’s first observation as to T. obscurum is “species 
statura et divisione frondis insigniter ludens. Tales lusus sis- 
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tunt varietates obtusiusculvm et adnatum Bl.” Except as some 
of the minute species ( bipunctatum and humile) may exceed it 
in number of individuals, this is the commonest terrestrial Tri- 
chomanes throughout the Malay region, and varies as might be 
expected of so common a fern. 

The stipes are commonly so densely fascicled that no caudex is 
visible; or its oldest remnant may project at the base or side of 
a mass of stipe bases, where it has outlasted these bases. Fre¬ 
quently, too, such a mass of stipe bases is just open enough to 
reveal glimpses of a rhizome, which is 2 to 3, rarely 4 mm in 
diameter, usually contorted, and clothed at the apex with black 
bristles 1 to 2 mm long. Commonly near the upper end of the 
Malay Peninsula, more rarely elsewhere (Java, Raciborski; 
Mindanao, Copeland 1109), the stipes are remote enough to 
leave the rhizome really evident. The stipes are terete, stout, 
commonly 8 cm tall, rarely up to 22 cm (Amboina, Tomasi 
1160; this collection is also remarkable for a frond with radi- 
cant tip). The stipe and the terete part of the rachis are setose 
with short, deciduous, reddish-black bristles. Toward the apex 
the stipe is usually winged. On large specimens the rachises 
of the pinnae are terete near the base; they are winged toward 
the apex, and throughout on small specimens. 

The frond is commonly a half longer than the stipe; rarely 
shorter than the stipe; not commonly more than twice as long. 
A common size of well-developed fronds is 12 cm long by 10 cm 
wide. Small specimens and juvenile specimens have relatively 
narrow fronds. The smallest fruiting fronds observed are 
Clemens 1213 from Mindanao, 3 cm long by 2 cm wide, on a 
stipe 2 cm long; and Robinson 6318, from Camarines, Luzon, 
6 cm long by 2 cm wide, on a stipe 2 cm long. These small speci¬ 
mens usually have small sori, and the fronds are, of course, simple 
in some proportion to their size. Without seeing authentic speci¬ 
mens, 1 suppose that T. saxatile Moore and T. racemidosum van 
den Bosch, both described from Borneo, are dwarf specimens of 
T. obscurum. Neither can be distinguished by description from 
such small specimens as I have seen, and both belong certainly 
in this group. Trichomanes Wwrburgii Christ, Monsunia 1 
(1900) 55, may be like these or may be a small form or relative 
of T. grande. 

Trichomanes sUmense Christ, Bot. Tidsk. 24 (1901) 103, de¬ 
scribed as differing from T. rigidum in having a lanceolate-ovate 
frond, with short pinnules and plume, is probably another of 
these small forms of T. obscurum. Its blackish color and co- 
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riaceous texture indicate that it belongs here rather than -with 
“T. millefolium Presl.” 

Trichomanea englerianum Brause, Bot. Jahrb. 66 (1920) 37, 
is another name for these small, relatively narrow forms of 
T. obscurum, this time from New Guinea. The sorl are larger 
than typical; otherwise, there is no item in its long description 
to make one suspect that it is different from T. racemulosum or 
T. siamense. Microscopic examination of the type collection, 
Ledermann 11026a, shows complete structural identity with T. 
obscurum. 

The frond is normally bipinnate, with lacerate pinnules. In 
the form and the dissection of the pinnules, the greatest diver¬ 
sity occurs. Most commonly, they are deeply incised at the 
base, and dentate at the apex, with all teeth and segments acute. 
As the pinnule narrows from base to apex, its undissected middle 
strip is more or less of one width throughout (as also in T. 
dentatum ). 

Trichomane8 papillatum K. Miiller is a form occasional in the 
Philippines, with narrow, falcate pinnules, toothed but not in¬ 
cised. It intergrades with the typical plant, and is not a geo¬ 
graphical form or strain. It was based on a Cuming collection, 
without citation of number; “T. rigidum Hook. . . . planta 
Cumingiana” must refer to Species Filicum I: 134, where the 
citation is “Cuming n. 131 and 189.” M tiller, in his preliminary 
comparison with T. obscurum, wrote, “Eine von Cuming auf 
den Philippinen (?) gesammelte Art (weicht) sofort durch 
einen sehr zarten und schmalen, zweifach gefiederten Wedel ab, 
dessen einzelne Fiedern wiederum ausserordentlich schmal sind.” 
This fits 189 and not 134 in the United States National Her¬ 
barium, Gray Herbarium, and herbarium at Singapore. The 
Bureau of Science herbarium, and my own, have both forms in 
134; and 189 also is mixed in the Bureau of Science herbarium. 
But 189, however peculiar in appearance, is only an ill-developed 
representative of perhaps the commonest species in the Philip¬ 
pines. There is no line at all between it and the most ample 
forms of T. obscurum; and it is common for this form and 
more amply developed plants to appear in the same collection. 

The form of the laminar cells is as variable as that of the 
pinnules, and to some extent correlated therewith. The veins 
fork at a very acute angle, the branches running at first closely 
parallel. Between these veinsi the laminar cells tend to be elon¬ 
gate and quadrilateral. If the pinnules are not much dissected, 
so that there is a relatively considerable intact area with many 



236 The Philippine Journal of Science im* 

parallel veins, this form of cell predominates and gives charac¬ 
ter to the frond. Toward (not in) the margins, and in the 
axils of the segments, the cells tend to be isodiametric and ir¬ 
regular or hexagonal; and in more dissected fronds, and espe¬ 
cially in those of lax venation, this general type of cell predomi¬ 
nates and seems to be characteristic. The structure of the wall 
is reasonably uniform. All walls are very thick. As a whole 
they are straight or curved, but not wavy; this may be seen by 
viewing them with low magnification, or with high magnification 
a little out of focus. The volume of these walls is about half 
occupied by pits, each extending lesB than halfway through the 
(lateral) wall, and more or less as broad as deep. The solid 
median part of the wall may be straight, with the wall between 
adjacent pits appearing, in exact focus, as projecting teeth, rods, 
or spines; or it may be moderately deflected if the pits are very 
deep and their bottoms tend to be crowded between the bottoms 
of the pits of the adjacent cell. But this solid median part of 
the wall of typical plants does not become regularly wavy or 
zigzag, “fulmeni formiflexuosis seu crenatis,” as Mtiller ex¬ 
pressed it; as it does in some related American and African 
species, and in T. setaceum. 

The sori are commonly borne on the lowest acropetal segments 
of the pinnules. If the fruiting is luxuriant, a pinnule may 
bear several sori. The involucre is cylindrical with an acute 
base, the apex truncate, or slightly notched. It is usually very 
narrowly winged to the top, the wing being broader at the base. 
The lamina of the segment is sometimes narrowed below the 
sorus, but the sorus is never really stalked. The receptacle is 
far-exserted, two to four or more times the length of the in¬ 
volucre, and is usually curved. 

Trichomane8 obscurum has its center of distribution in the 
Malay region, and ranges to Ceylon, India, Formosa, and Papua. 

Trichomanes latipinnum Copeland, described from Papua, is 
a form with remarkably broad pinnse and pinnules, the latter 
deeply dissected, and persistently hairy axes. Its sori are mostly 
more broadly winged than in common T. obscurum, but this is 
inconstant. As a single collection, it looked quite distinct, but 
I believe now that it intergrades with the typical form. Burkill 
and, Holttvm 8165, from Pahang, is very similar in form and 
dissection. 

Variable in every land from which we have collections enough 
to be likely to illustrate its variability, T. obscurum is dis¬ 
tinctly richer in forms in the Malay Peninsula than in the 
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Philippines, Borneo, or Java. It has just been noted that a 
form with wide pinnse is found here. There are two notable 
forms with pinnse atypical ly dissected. One of these has been 
confused with T. setaceum, but has fewer elongate segments, 
and these are more restricted to the bases of the pinnules. If of 
the normal size of T. obscurum, these have its typical structure. 
Although commonest on the Peninsula, such plants are occasion¬ 
ally collected throughout the Malay region and in the Philip¬ 
pines; Philippine examples are j Bolster 219, from Mindanao; 
Bur. For. 19067 Curran, from Negros; and Bur. Set. 7561 Ramos, 
from Cagayan, Luzon. They intergrade with the type of T. 
obscurum, but I have not found that they do so with T. setaceum. 
The deviation, however, is in the direction of that species, and 
of the Pluma group. 

The majority of the Peninsular specimens with this type of 
dissection are small plants. Correlated herewith, whether they 
be regarded as young plants, as aberrant individuals, or as rep¬ 
resentatives of a distinct strain or even species, is the fact 
that they are more herbaceous than is typical T. obscurum. A 
further correlation is probably presented by the structure of 
the lateral walls, which tend to be wavy or zigzag, another devia¬ 
tion in the direction of T. setaceum. Examples, citing Singa¬ 
pore field numbers, are 16027, 16200, and 20775, from Pa¬ 
hang; 9611, and two unnumbered collections by Ridley, from 
Perak. No. 9611 bears an unpublished specific name. These 
may be T. siamense. 

The other form bears ample fronds, notable for the number 
of fairly uniform segments. Singapore Nos. 110US and 15709, 
from Pahang, and 7871, from Selangor, are, as specimens of 
T. obscurum, remarkably thin and dissected. Finally, a Johore 
specimen collected by Holttum, without number, is exceptionally 
thin, and has the cell structure of T. cupressoides, to which 
species, if it came from Mauritius or Africa, I would not hes¬ 
itate to refer it. 

«l. TRICHOMANES DENTATUM ran tat Brach. Plate* it u4 il. 

Trichomanet dentatum van den Bosch. Ned. Kruid. Arch. 5 (1861) 
182; Journ. Bot. N4erl. 1 (1861) 363. 

T. co rtilagineum Viktllard and Pancher, ex van den Bosch, Ned. 
Kruid. Arch. S (1861) 183 and 363. 

T. platyderon Fournier, Bull. Soc. Bot. France 16 (1869) 892. 

r, Se&mannet Carruthers in Flora Vitiensis (1873) 846. 

T. dentatum. T. rigidum Brack, (non al.) in Wiuk. expl. exped. XVI 
p. 260. Fronde ovata acuminata bipinnatifida, laciniis primariia inflmis 
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horixontalibua, sequentibui nensiin minus divergentibua, supremi* ©rectis, 
contiguis subaequidiatantibus lanceolatis vel oblongo-lancaolatii, aecunda- 
riis patulia erectisve contiguis planis, inftjnia laciniarum inferiorum utrin- 
que remote subpinnatifide incisis, reliquia indiviaia, cunctia margine obtuse 
dentatia, rhachi anguste marginata olivaceo-fuaca, venulis laxiuaculia parum 
conspicuis, cellulis forma «t magnitudine valde inaequalibus irregularibua- 
que (parvis usque magnis, varie anguloaia, marginalibua minimis semi* 
hexaedris), cunctia regulariter fere hyalino-reticulatis, interaneia amorphis 
spissiusculis e viridi olivaceis in reticuli spatia quadrangular oblonga, ro¬ 
tunda ta dispositis, soris in laciniis secundariis axillaribus, in dente ob¬ 
solete immersis, indusio utrinque anguste marginato cylindrico parumper 
ventricoso, sursum in limbum patentem undulatum tubo fere 2 latiorem su- 
bito dilatator stipitibus e rhizomate brevi polyrrhizo approximate flexuosia 
apice anguatissime alatis 8-10 centim. longis. Frons 8-9 centim. longa, 
5-6 J lata opaca firms obscure viridis. 

Ex affinitate T, elongati. . . . 

Hab. Nova Caledonia (Isle of Pines) Cuming No. 7 (H. Bertol.); Ins. 
Societatis (Talti), WilkbS.—V an den Bosch, Ned. Kruid. Arch. 5 (1861) 
182. 

It will be noted that van den Bosch began with the citation 
of a Brackenridge fern from Tahiti, and concluded by citing a 
New Caledonia fern before the Tahitian. In the case of T. 
cartilagineum, he began by a nominal citation of Brackenridge, 
and concluded by citing Society Islands and then Fiji specimens. 
I believe that both are properly typified by Tahiti specimens. 
I regard all of them as one species; but the question of type lo¬ 
cality is not without eventual importance, as van den Bosch may 
not be the last student to pay specific respect to minute differ¬ 
ences. 

As I construe it, T. dentatvm holds the same place in Poly¬ 
nesia that T. obscurum does in Malaya, the common terrestrial 
species of cool, wet banks. The two species are not at all sharply 
distinguished, and their combination would be quite defensible. 
However, the typical T. dentatum of Tahiti is constantly dis¬ 
tinguishable from T. obscurum of Java, and it will conform to 
usage without adding to the inevitable difficulty in drawing a 
line between them if the forms from New Caledonia eastward 
are construed as T. dentatum and those from Papua westward 
as T. obscurum. On the whole—that is, treating collectively 
the mass of material of both under observation— T. dentatum 
has less-dissected pinnules than T. obscurum; undivided segments 
or teeth with single veins are less numerous on the frond and 
less uniformly present on the specimens; the tendency of the tips 
to be curled and rolled backward is decidedly less developed, so 
that the herbarium specimens lie flatter; the sori are more nearly 
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stalked and still more conspicuously deflected from the plane of 
the frond; and the involucres are rather more slender, and more 
evidently bilabiate. 

Triehomanee Seemannii Carruthers is typified by Seemann 782. 
As represented in the Gray Herbarium, this seems to me to 
be an unusually thin specimen of T. dentatum. Being thin as 
a whole, it has walls less than usually solid, the middle strip 
of lateral walls being more zigzag than usual, and the pitting 
of the superficial cells, in surface view, evident only near the 
sides of the cells. I do not believe that such distinctive char¬ 
acter as it has is fixed. 

Triehomanee ferrugineum Fournier, Bull. Soc. Bot. France 
16 (1869) 892, is supposed to be distinguished by a shorter 
and wider involucre. The specimens I have seen so named are 
T. dentatum. 

Our specimens are from New Caledonia, Vanikoro, Tanna, 
Fiji, Samoa, Rarotonga, and the Society Islands. 

Judging by description only, T. pumilum van den Bosch, 
Ann. Sci. Nat. IV 16 (1861) 89, should be a small relative or 
form of T. dentatum. 

8t. TRICHOMANEB ELONGATUM A. Canntn*h*». Plat* «T. ft a*. I and S. 

Triehomanee elongatum A. Cunningham, Comp, to Bot. Mag. 2 
(1886) 868; Hooker, Ic. PI. pi. 701. 

Fronde deltoideo-ovata acuta bipinnata, pinnis alternis lanceolatia, pin- 
nulis basi profunde dissectU apice dilatatis inciso-lobatia lobis denticulatis, 
rachi stipiteque teretibus nudis, involucro oblongo compresaiusculo vubalato, 
ore bilabiate, labiis crenulatis, receptaculo elongate involucro multoties lon- 
giore. 

New Zealand (Northern Island). Dark ravines in the forests of Wan- 
garoa, etc.—1884, A. Cunningham. 

Obs. Upon this beautiful and hitherto undescribed species, a small Jun- 
germannia is occasional parasitical.—Hooker, loc. cit. 

This species is very near to T. dentatum. They are alike, 
and distinct from T. ohecurum in that the fronds are usually 
plane in the herbarium, or with at most moderately reflexed 
tips of specimens dry enough before pressing to cause other 
thin ferns to wilt. In New Zealand specimens the deep dis¬ 
section of the base of the pinnule, and the shallow dissection 
toward its apex are fairly constant and diagnostic. The effect 
is that the undissected axis of an ovate-lanceolate pinnule is 
oblanceolate in T. elongatum and linear-elliptic in T. dentatum. 
The apices of the pinnules are also more rounded in T. elon¬ 
gatum, more acute in T. dentatum. The species is common 
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and uniform in the North Island of New Zealand. I refer to 
it also a larger fern from Eua ( Parks 162811), Specimens 
from New South Wales and Queensland, distributed as T. rigu 
dum, are neither typical nor uniform, being between T. donga- 
turn and T. dewtatum; I refer them to the former. T. elongatum 
has also been reported from New Caledonia, Fiji, and Samoa; 
but all so-labelled specimens I have seen from any of these 
(except some not in this group of species) are T. dentatum. 

Trichomanes polyodon Colenso has been reduced to T, elonga- 
tum by Cheeseman. 

U. TRICHOMANES LONGICOLLUM van den Botch. Plato 47. Ifi. 1 to 6. 

Trichomanes longicollum van den Bosch, Ann. Sci. Nat. IV IB 
(1861) 90. 

Fronde subtriangulari-ovata acuminata superne pirmatifida, interne pin- 
nata (pinnis 2-3-pinnatiftdis), laciniis superioribus erecto-patulis contiguiu, 
inferioribus patulo-divergentibua invicem tegentibus, laciniis valde abbre- 
viatis dentiformibus, ceilulis teneris parvis mediocribusque irregularibus 
amoene viridibus acute crenulatis regulariter poroso-punctatis, soris in la¬ 
ciniis secundariis axillaribus longissirae exsertis recurvis anguste cylindricis 
longe deorsum angustatis. Rhisoma breve adscendens radiculosum nigro- 
fusco-hirsutum stipites emittens fasdculatos (8 centim. ion go a) validos 
olivaceos teretiusculos; frons 15 centim. longa, basi 9, medio 6,5 lata rigi- 
diuscula e flavo-viridi olivacea. 

Hab. In ay 1 vis montium, Balade [New Caledonia], Vieeliard, herb. n. 
1662.—Van den Bosch, loc. cit. 

The fronds are exceptionally thin and herbaceous for this 
group. Both piniue and pinnules are congested and, therefore, 
without being wide, are conspicuously imbricate. The pinnules 
are not deeply dissected unless at the base. It thus resembles 
T. elongatum, from which it is clearly distinguished solely by 
the stalked sori. An examination of several collections shows 
uniformly a double pitting or areolation of the walls, but a 
similar structure is occasionally found in T. dentatum, and T. 
ob8curum, 

Trichomanes longicollum seems not to be common in New 
Caledonia, and is unknown elsewhere. 

84. TRICHOMANES EXTRAVAGANS Capalaitd ftp. nov. Plate 48. 

T. gregis T. rigidi soris exaltatis insigne, stipitibus dense 
caespitosis, 6 ad 10 cm altis, teretibus setulis deciduis aspersis; 
fronde usque ad 10 cm alta et 8 cm lata, deltoideo-ovata, sub- 
coriacea, atroviride, tripinnatifida, rhachi deorsum tereta, apicem 
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versus alata; pinnis imbricatis, inflmis oppositis 4 cm longis, 
2.5 cm latis, rhachi basi tereta setosa, alibi alata, pinnulis 
paucis, oblongis, ad alam latam pinnatifldis, segmentis paucis 
angustis, ad basin acroscopicam soriferis; pinnis superioribus 
pinnatifldis segmentis basi dilatatis acroscopice soriferis; ramo 
sorifero segmenti attenuata, deinde filiforme, ca. 3 mm longo, 
recto vel reflexo; involucro 1 mm longo, subventricoso vel 
elongato cyathiforme obsolete alato, ore truncato, receptaculo 
duplo longiore sed fragile. 

LUZON, Tayabas Province, Mount Binuang, Bur. Sei. 284.65 
Ramos and Edano. 

A species of bizarre appearance because of the numerous 
long-stalked sori; remarkable also for the few pinnules and 
segments and the dilation of their bases. 

AS. TRICHOMANES TERBTICAULUM Chine- 

T. terelicaulum CHING, Sinensia 1 (1929) 2; Hu and CHINO, Ic. Pil. 

Sinic. 5, pi. 3. 

Eutrichomanes, aubsect. Ptilophyllum, v. A. v. R. in Handb. Malay. 
Ferns, p. 83 (1908). Rhizome naked or nearly so, very short, interwoven 
in dense wiry fibrous roots; stipes densely eaespitose-fasciculate, wiry, 
rigid, teret, not winged or only narrowly winged towards the apex, 4-6 
cm long or longer, naked. Fronds glabrous, subdeltoid to linear-oblong, 
4-6 cm long, £-2.6 cm broad, 3-pinnatifid, rachis narrowly winged through¬ 
out; pinnae 3-5 on each side, remote erect, patent, oblong-ovate, 1-2 cm. 
long, the upper ones gradually shortened; pinnules 2-4, entire or 2-3 pinna- 
tifld into small linear, entire, rounded segments; texture thin-herbaceous, 
translucent, dull-green; veins distinct, 1 to each segment, spurious veinlets 
wanting. Sori terminal on ultimate segments, mostly immersed, 2-3 to each 
pinna, indusium short funnel-shaped slightly dilated, obscurely undulate 
at mouth, not bifid, receptacle long-exserted, stout, dark-brown. . . . 

Hab. Seh-feng Dar Shan, S. Kwangsi, near the border of Tonkin. . . . 
about 1800 ft. elevation. ( R . C. Ching, No. 8239.)—Ching, loc. cit. 

A stunted representative of T. obecurum, not widely sep¬ 
arated from the small plants already known from the northern 
part of the range of that species. The specimen in the her¬ 
barium of the University of California conforms perfectly to 
the description, including stipes 6 cm long, but no frond quite 
reaching that length; but the longest fronds present have much 
shorter stipes, and the long stipes bear only the old bases of 
fronds presumably larger. I suspect, therefore, that in full de¬ 
velopment it may be indistinguishable from the small Peninsular 
plants already discussed; and that, if it be specifically distinct 
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from T. obscurum it is T. siamense. It has the zigzag, toothed 
lateral walls of the small Peninsular specimens. 

The reference to PtilophyUum v. A. v. R. is correct, but that 
“subsection” might fitly occupy by itself a chamber of horrors 
in the museum of taxonomic botany. It included T. pallidum, 
T. humile, T. bipunctatum, T. auricvlatum, T. pyxidiferum, T. 
maximum, and T. grande, representing as many properly dis¬ 
tinct groups; but it did not include any relative of T. teretu 
caulum, nor did it have one species in common with the 
PtilophyUum of van den Bosch or Prantl, from one or both of 
whom the name must have been pirated. Van den Bosch first 
used it for a section name, in unwarranted substitution for 
Achomanes and Pseudachomancs of Presl. Prantl endowed it, 
as a genus, with species, deliberately including the older Feea 
but discarding the name “weil letzterer sich nur auf sehr wenige 
Arten bezog,” and in spite of the fact that PtilophyUum was 
preoccupied. Less intentionally, presumably, he included the 
type species of Trichomanes itself. 

M. TKICHOMANB8 CUPRRS80IDE8 Dwraax. Plate 4». 

T. cupresnoideg DbsvaUX, Prod, de la Fatn. dea Foug. (1827) 830. 

T. obteurum var. pectination MarnSNius, in Kahn, Fil. Afric. 86. 

Frondibus elongato-deltoideis, decorrentd tripinnatifldia; pinnellis ad- 
pressis, nervosis apici dentatis: inflmis basi bicuspidato-subulatis, cohunellis 
pleriaque inclusis; rachibua subprUinoso-piloais: partialibas aabnadis; atipite 
tereti. 

Habitat in insulin S&chellea. Frondes caespitosae.—Desvaux, loc. cit. 

As is true of many of the earlier descriptions, this might 
apply to any species in its group. I interpret the Bpecies by a 
specimen collected in Usambara, Holst 1269, U. S. Nat. Herb. 
807579, determined by Hieronymus as T. obscurum Bl. var. pec- 
tinata Mett. This name was published without description, as 
a reduction to T. obscurum of T. cupressoides; it is a reasonable 
assumption that Mettenius and Hieronymus knew their plants. 

The frond is deltoid-ovate, 15 cm long, on a stipe of the same 
length. The pinnules are oblong, obtuse, obliquely and symmet¬ 
rically pinnatifid almost to the costa, with the larger segments 
narrowly toothed. The older, smaller fronds, produced when 
the plant was younger, are less dissected, falling within the 
range of T. obscurum; but they are more delicate in texture, 
and no frond of T. obscurum is as much or as regularly dissected 
as are the three well developed fronds of this specimen. Oc- 
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casional fronds of T. obscurum, sometimes mistaken for T. 
setacmm, bear even longer and narrower segments, but the dis¬ 
section is not symmetrical, and leaves a larger intact medial 
lamina. The walls of T. cupressoides are thinner, and less 
largely composed of cellulose (in distinction to pits), wherefore 
the solid element of the lateral walls, as seen in exact focus, 
appears more wavy. The rachises are broadly sulcate, and the 
stipes of the larger fronds are deeply so. The tendency of the 
tips to curl is less evident than in T. obscurum. The recepta¬ 
cle projects by less than the length of the short involucre. 

The species concept of Hooker and Mettenius would justify 
identification of this fern as T. rigidum and T. obscurum. That 
of to-day does not. The dissection and the sulcate axes seem 
easily diagnostic. Judging by this specimen (possibly because 
a single plant is in hand), it seems decidedly more distinct 
from T. obscurum than does T. dentatum. 

97. TRICHOKANB8 MANDIOCCANUM Baddl. 

Trickomanes mandioccanum Raddi PI. Bras. 1 (1826) 64, t. 79, f. 2. 

Without entire confidence, I accept this identification of 
Wamoth 334, U. S. Nat. Herb. 554551, from Amani, German 
East Africa. The identity with specimens from near Rio de 
Janeiro is approximate, the latter having more conspicuously 
wavy lateral walls of laminar cells, but those of this specimen 
being more wavy than those of any Oriental species of the group. 
The fact is neither overlooked nor explained that Mliller, Bot. 
Zeitung 12 (1854) 760, described these walls as straight. The 
dissection of the frond is as fine as in T. cupressoides, but less 
regular. The segments are as badly curled as is common in 
T. obscurwm, but in this case, the fronds being much thinner, 
it is probably due to the pressing of a wilted specimen. Bu¬ 
chanan 522, from Natal, is possibly the same species. 

In view of uncertainty of identification, a full description of 
this Brazilian species may be omitted here. 

88. TRICHOMANRS STYL08UM Paint. Plata 81. •*». 2 to 5. 

Trichotnanea atyloaum P01RET, in Lam. Enc. 8 (1808) 82. 

Triehomanet frondibua tubtripinnatie, pinnia altemit, pinnulia decurrtn- 
tibut; ladniit linearibua, aubvntegria, obtutia; fructificationibue terminalibua, 
lolitariia, longi atylatia . 

See souchea aont ipaiaaes, noir&trea: 11 a’en dlive dea fenillea pdtiolfaa, 
droitea, pmaque troia fois ailtas, longuea de dix & quince poucea, actunindea, 
d'nn vert-sombre, point transparent®*, trda-glabrea, com posies de folioles 
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alternea, lanc4o]6es; de pinnules alternes, 16girement dlcurrentes, presque 
phmatifides ou divisees en d&oupures presque simples, entires, courtes, li- 
nd&ires, obtuses k leur sommet, quelquefois un peu echancr4es; leur fruc¬ 
tification situee au sommet des decoupurea inftrieures, sous la forme d’un 
petit godet en entonnoir, d'un brun-fonc6, traverse par une columelle en 
forme de style capillaire, tr&s-aaillant en dehors, long de deux & trois lignes, 
caduc. Les petioles sont d'un brun-fonc6, presque cylindriques, glabres, 
souples & durs, 

Cette espece a ete recueillie k l’lle de Madagascar par M. du Petit- 
Thouars.—Poiret, loc. cit. 

I have no authentic material of any Madagascar species of 
this group. In the United States National Herbarium are sheets 
51118 and 51119, collected by Dr. P. B. Ayres in 1862, deter¬ 
mined at Kew as T. rigidum; 598169, collected by Mrs. N. Pike in 
1869, undetermined; 817018 C. E. Bewsher in 1888, from Kew; 
and 817019, from Berlin, without data except “Mauritius,” the 
last two as T. rigidum. All are one species, and it is the species 
described by Mtiller, Bot. Zeit. 12 (1864) 760, as T. achUleaefo¬ 
lium Willd. I assume that he was correct, and that van den 
Bosch, Synopsis 32, and Christensen have correctly construed 
this as T. stylomm Poir. It is obviously impossible to dis¬ 
tinguish the components of Hooker's T. rigidum by diagnoses 
of the time of Poiret, Bory, Willdenow, and Desvaux. 

This species has more slender and less coriaceous fronds than 
T. obscwrum. An ordinary frond is 20 by 6 cm; the largest 
seen, 26 by 10 cm. They are somewhat narrowed at the base; 
stipe and rachis are comparatively naked; the rachis of most 
fronds is narrowly winged quite to the base; and the structure 
of the walls of the laminar cells is diagnostically different, the 
pits being much smaller and occupying a very minor part of 
the entire space of the walls. 

*». TB1CB0HAHBS BATBACHOCLOS8UM CepeUnd ,p. I»Y. Plate M; Plate SI. III. 

1 Md 2. 

T. gregis T. rigidi, stipitibus fasciculatis, 15 cm altis, basi 
setis obscuris 1 ad 1.5 mm longis praeditis, sursum glabratis 
leviter sulcatis; fronde 16 cm alta anguste deltoidea, rhachi 
anguste alata, late sulcata, superne costisque pinnarum setosis, 
pinnis haud imbricatis inferioribus oppositis; pinnis infimis 
usque ad 6 cm longis, 2 cm latis, basiscopice auctis, bipinnatifidis, 
costis distinctius alatis; pinnis sequentibus infimis 3 cm longis, 
12 mm latis, obtusis, ad alam conspicuam costae pinnatifidis, 
segmentis majoribus 2 mm latis, angulo acuto incisis, lamina 
coriacea atroviride, parietibus lateralibus cellular urn in foco 
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exacto tenuibus late undulatis, soris raultis, parvis, sessilibus 
basi vix immersis, inflexis, involucro 1 mm longo, cylindrico, 
angustissime alato, ore truncato vel saepius minute dilatato, 
receptaculo duplo vel triplo longiore, curvato. 

Liberia, 0. F. Cook 892, type U. S. Nat. Herb. 9m05. 

A member of the group of T. rigidum, as shown by the fas¬ 
cicled stipes, pubescence, texture, and sori; very distinct within 
the group, because of the nonterete, winged axes, small (basal 
excepted) pinnae, and sori bent above the plane of the frond. 
The structure of the walls suggests that of T. mandioccanum. 

IS. CEPHALOMANES; THE GROUP OP TRICHOMANES JAVANICUM 

Terrestrial; rhizome ascending, in age becoming an erect 
caudex, supported by many stout, dark roots; fronds fasciculate, 
mostly lanceolate, simply pinnate (rarely only pinnatiftd), dark, 
harsh in texture, with coarse veins and large laminar cells, the 
walls thin in proportion to the size of the cells, and the contents 
dark; involucres cylindrical (rarely shortened to obconic), very 
firm; receptacle commonly long-exserted, coarse, sometimes en¬ 
larged at the tip. An exceptionally large and globose receptacle- 
tip, as observed by Presl, was responsible for his generic name, 
Cephalomanes. 

The caespitose, nondeltoid, harsh, dark, simply pinnate fronds 
make this an exceptionally easily recognized group of species. 
It ranges from Malaya to Madagascar, the Himalayas, and the 
Marquesas. Triehomanes javanicum occupies the middle area, 
and is replaced, as a very common fern, by T. asplenioides in the 
Philippines, and by T. boryanum in Polynesia. Triehomanes 
atrovirens ranges from Luzon to Papua, and may prove to be the 
common species in the latter. The other species are compara¬ 
tively local. 

A notable characteristic of this group is the tendency to pro¬ 
duce fruit while still in a stage of growth well short of the full 
maturity in which the Characteristics of the several species reach 
their full development. The great majority of the individuals 
which reach a fruiting stage evidently never attain a more 
perfect maturity. The semiadult plants, of whatever species, 
have short stipes, small fronds, sori aggregated near the apex, 
and in general shorter involucres, as compared with really ma¬ 
ture individuals of the same species; and the several species, as 
represented by these semiadult plants, are far less distinct than 
when known by older and perfectly developed specimens. 
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Key to ike specie*. 

Fronds pinnate at base only, if at aIL..~.*. 101. T. eraseum. 

Fronds pinnate. 

Pinna broadly cordate... 100. T. madagasoariense . 

Pinna not cordate. 

Sori borne in a terminal spike or panicle. 

Involucres truncate. 

Rachis wingless, sort large.92. T. sumatranum . 

Rachis narrowly winged.96. 5P. Kingii. 

Mouth of involucre somewhat dilated.97. T . aerosorum. 

Sori on normal pinna, mouth ciliate..~. 99. T . FoersterL 

Sori on normal pinna, mouth not ciliate. 

Sori on acroscopic margin of pinnae, and salient beyond it. 

Mouth of involucre truncate. 90. T. javanicum . 

Mouth slightly dilated, pinna very imbricate. 

Stipe short, pinna lacerate.94. T . atroviren*. 

Stipe long, pinna shallowly cut..-.96. 7*. densinervium . 
Mouth conspicuously dilated. 98. T. boryanum. 


Sori in notches on acroscopic margin.... 91. T. singaporianum. 

Sori tending to be apical on the pinna. 

Sori large, restricted to apex of frond. 

92. T. sumatranum, 

Sori of mature plants not confined to apex. 

93. T. aeplenioides . 

ft. TRICHOMANBS JAVANICU* Bhun*. Plate IS. fl«. I. 

T. javanicum Bluhb, Enumeratio (1828 ) 224. 

Cephalomanes javanicum van den Bosch, Hymen. Javan. 80, pi. 

22 . 

Cephalomanes Zollingeri van den Bosch, Hymen. Javan. 31, pi. 

23. 

Cephalomanes rhomboideum van den Bosch, Hymen. Javan. 88, pi 

24, but not Trichomanes rhomboideum J. Smith. 

T. fronds pinnata lanceolata acuminata glabra, pinnis subsessilfbus cu~ 
neato-oblongis obtusis serratis vel inciso-serratis striatis pellucidis glabris, 
stipite racbique setosis. 

Obs. Affine Trichomani heterophyUo , Humb. 

Crescit in umbrosis humidis Javae interioris . 

Var. B. Serraturis setaceis. 

Crescit in sylvis insulae Nusae Kambang.-^Blxime, loc. dt. 

This species properly typifies the group, although T. atrovu 
tens is technically the type of Presl’s genus Cephalomanes. 

Trichomanes javanicum is a very common fern in Java, Suma¬ 
tra, and the Peninsula, and varies as common ferns are wont to 
do* A few specimens might well seem to represent distinct 
species, especially if chosen to illustrate its range of forms; 
and it is worthy of note that the two van den Bosch species 
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which I do not maintain were both baaed on Zollinger speci¬ 
mens regarded as T. javanicum by the collector. Trichomanes 
ZoUingeri is a half-grown plant, with the sori restricted to the 
reduced pinnte near the apex. It is represented by a majority 
of the specimens, in herbaria and in the field. Cephalommes 
rhomboideum is the form with most cut margin, particularly 
with prolonged, curved prongs from the basiscopic margin. 
It has not the very numerous, short, widely imbricate, dark 
brownish pinnae of the Philippine plant, T. atrovirens, with 
which van den Bosch confused it. 

Ttickomanee javanicum, well developed, has fronds 20 to 25 
cm long, on stipes 8 to 12 cm tall, the sori borne on the acros- 
copic margin of the pinnae, in full fruit extending to, but not 
usually around, the apex. The indusium is commonly 2 mm long, 
tubular, somewhat immersed, or slightly winged at the base, or 
sessile, ribbed rather than winged at the sides, truncate at the 
apex, sometimes undulate or slightly notched at the sides. Over 
a wide area, it occupies the place taken in the Philippines by 
T. asplenioidea, and in Polynesia by T. boryanum. It is distin¬ 
guished from the latter by the truncate involucre; from the 
former, by the position of the sori, and less certainly by more 
numerous and narrower pinnse. The other species of the group 
are comparatively local and rare. 

Java to the Himalayas and Papua. 

Several small Bornean specimens— Clemens 9U78 and Ramos 
1268 from Sandakan; Bur. Sci. 982 native collector, from 
Sarawak—have winged or marginate involucres with crenate, 
slightly dilate mouths. The crenation is less conspicuous on the 
largest such specimen, Boden-Kloss 19170. These may represent 
a distinct local species, but I leave them in T. javmicum until 
surer of its limits. 

»1. TBICHOMANES 8INGAPOHIANUM v. A. m Banrakarsh. Plate Si. ««. S 

T. at: ngaporianum v. A. van Rosenburgh, Bull. Jard. Suit. II 20 
(1916) 26. * 

Cephalomanes singaporianum van den Bosch, Synopsis (1859) 11. 

r. javanicum Hooker and Greville, Ic. Fil. pi. 240, non Blume. 

T. ChriatU RosenBT., Bull. Jard. Suit. II 2 (1911) 27, non Copel. 

T. Rosenstockii v. A. van Rosenburgh, Bull. Jard. Buit. II 7 (1912) 
27. 

T. bomemss v. A. van Rosenburgh, Bull. Jard. Buit. II 20 (1915) 
26. 

Fronde pinnate lato-lanceolate, pinnis subsessilibus oblongis basi obli¬ 
que cuneatis obtusis inciso-subpinnatifidis (praecipue margins superiors) 

271181-« 
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nervosia glabris, stipite rachique marginntis setosia, involucris in ainubus 
lnciniarum auperiorum plerumque aolitariia. 

Hab. ... In Insula Singapore. N. Wallich, M.D .—Hooker and 
Greville, loc. cit. 

T. aingaporianum . . . has the pinnae incised towards the base, es¬ 
pecially on the upper side, less so on the lower side, with the lobules sub- 
triangular, narrowed toward the apex, the sori in the sinuses of the lobules, 
the indusia immersed ca i-way down, more or less conspicuously uroeolate 
and narrowed at the mouth.—V. A. van Rosenburgh, loc. cit. 

Neither van den Bosch nor van Alderwerelt knew this plant 
except through the eyes of Hooker and Greville; however, they 
named a plant, and therein had better luck than sometimes falls 
to those who base names on pictures. The Wallich specimen 
was immature, as shown by its size and imperfect dissection. 
Well grown fronds reach a length of 20 cm, although 15 cm is 
commoner. The pinnae, except near their apices, are regularly 
lobate-pinnatifid halfway to the costa on the acroscopic side, the 
lobes usually narrowly or broadly oblong, and rounded or trun¬ 
cate. The involucres are sessile or slightly immersed, and only 
1 mm long, falling far short of the general outline of the frond. 

There are ten sheets in the Singapore Herbarium, from Sin¬ 
gapore, Johore, Selangor, and Malacca; the plant is also in 
Borneo. 

Van Alderwerelt’s description of T. bomeense is perfectly ap¬ 
plicable to well-developed T. aingaporianum. 

n. TRICHOMANES 8UMATRANUM T. A. 'U Roxburgh. PUU H. If. 4. 

>1, fl*. 4. 

Trichomanes ( Cephalomanea ) aumatranum V. A. VAN RoBUNBUROB, 
Bull. Dept. Agr. Ind. Neerl. No. 18 (1908) 4. 

T. javanico et usplenioideo affine. Pinnae margine acroscopico lobatae, 
apice dentatae, Iobis apice dentatis, inferioribug (1-8) ± elongatis et 
auriculiformibus, lobia inferioribus pinnarum inferiorum liberis et plerum¬ 
que petiolatia; pinnae superiorea apicem frondia versus aenaim reductae, 
aummae valde contractae, petioliformes, anguste marginatae. Sori apicea 
pinnarum auperiorum occupantea, in plnnia reductia aolitarii, in pinnia cae- 
teria 1 vel plurea, induaio marghutto, limbo erecto, truncate, ieviter concavo, 
alia in dentes laterales minutes excurrentibus. 

Sumatra (Burck).—V. A. van Rosenburgh, loc. cit. 

As described, this species would have bipinnate fronds, but I 
am satisfied that such an appearance, when it occurs, is due to 
damage or dissolution. The pinna of well developed fronds are 
broad at the base, usually narrowing thence to the apex. The 
basiscopic margin is likely to bear a few short, sharp, oppressed 
teeth, and the upper margin to have a few deep incisions; still 
the pinna are exceptionally entire, for this group. The sori are 
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grouped near the apex, even in the best-developed specimens 
seen, and the lamina is so contracted from their bases that they 
appear distinctly stalked. Their position is distal, as in T. as- 
plenioides, in distinction to acropetal, as in T. javanicum; how¬ 
ever, the affinity to the latter species is probably the closer. 
The involucre is large, often more than 2 mm long, and perfectly 
truncate. 

Sumatra, Bartlett 6648a, 7091, 7093; Ramat si Toroes 174; 
Hancock 43; Yates 1136. Siberut Island, Boden-Kloss 14600. 
BORNEO, Movlton 205, of 1914; Bur. Sci. 2948 native collector. 
Annam, Clemens 3015. The Borneo and Annam collections are 
not quite typical. 

M. TK1CBOMANES A8PLKNIOIDBS FraL PUL 51, «r- tl PUL M. 6*. 1. 

T . asplenioide* Prbsl, Hymenophyllaceae (1843) 129; Kunzr, Fara- 
kr&uter 218, pi. 89. 

T. fronde lineari-lanoeolata elongata glabra pinnata, pinnis altemis op- 
poBitisque sesBilibus oblongis obtusia erenulatia inaequiiateralis infeme an- 
gustioribua acutis supeme latioribus truncati* auriculatis, fructiferis irre- 
gulariter fiasia aut laceris, venis creberrimia furcatis venulisque craasius- 
culis, rachi interne hinc canaliculata hinc tereti, siipite tereti basi hirauto, 
rhizomate brevi oblique repente. 

Cuming pL exs. philipp, n. 184.—Presl, loc. cit. 

T. fronde coriacea, rigida, . . . parte auperiori sorophora; pin- 
nis . . . trapezio-oblongis, curvulis, apice subdilatato obtusis, denticu¬ 
late, . . . fertilibua apice s. margine superiori inciso-laceris; involucris 
cyathiformibus, ore elabiato repandis, Bemiemersis; . . . rhachi mar- 
ginata, hirsuta; stipite brevissimo, fiexuoso. . . . 

Nur an dem oberen Drittheile des Wedels werden die Fiedern fruchttra- 
gend, oft nur an der Spitze. Solche fertile Fiedern erscheinen am Vorder- 
rande, bisweilen auch am vorderen Theile des Oberrandes tief, fast bis zur 
Mitte eingeschnitten und auf den bo gebildeten linienformigen Zipfeln sind 
die Friichte, in der Zahl von 3-7 an jeder Fieder, befindlich.—Kunze, loc. 
cit. 

Kunze observed also that Cuming’s specimens were overripe, 
which is true of the fronds but not of the plants, which seem to 
have been immature. This is shown by the weakly developed 
rhizome, the short stipes, the size of the plants; and the degree 
of restriction of the sori to the apex of the frond. The sori are 
always most abundant toward the apex, but may be present at 
least two-thirds of the way to the base. The fronds of well 
grown plants are commonly up to 20 cm long, 4 cm wide, on 
stipes 8 cm long. The longest frond I have measured is S3 cm 
long, the stipe 16 cm. Fully half of the collections of this 
species are immature, as plants, with weakly developed caudices, 
stipes more or less 2 cm long, fronds not over 10 cm, and with 
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sori congested near the apex, often on decidedly reduced pinna. 
These ill-developed specimens are doubtfully if at all distinguish¬ 
able from T. javanicum in the corresponding stages. I assign 
them to T. asplenioides in the Philippines, to T . javanicum in 
Java, the Peninsula, etc., because well-developed individuals 
from the same regions belong uniformly to one or the other. 

Large fronds of T. asplenioides are usually narrower than 
those of T. javanicum, with the pinna relatively broad and 
entire. The conspicuous and dependable distinction is in the 
position of the sori on the pinna, tending to occupy the apex 
in the former, the acroscopic margin in the latter. 

Trichomanes asplenioides is the very common representative 
of the group in the Philippines, common from the Batanes to 
Basilan, wanting perhaps in Palawan. As there are some eighty 
collections, I may abstain from enumerating them; all are dis¬ 
tributed as T. javanicum, to which I refer no Philippine speci¬ 
men. So common a plant naturally varies, but in this case 
rarely or never so far that a well-grown specimen could be 
mistaken for another species; the few doubtful cases will be 
mentioned in the discussion of T. airovirens. 

Beyond the Philippines, there is an Amboina specimen, Ro¬ 
binson.1964, with the fructification of T. asplenioides, but nar¬ 
rower and more numerous pinna than typical plants bear. Until 
an opportunity to study Celebes material may show the range 
in that direction, 1 refer this to T. asplenioides, with doubt. 
Trichomanes javanicum is likewise variable where it is common. 
Rare individuals in such places bear distal sori—examples are 
Henderson 18766 and a collection by Burkill in Pahang, and Ach- 
mad 414, from Simalur Island, near Sumatra; because they 
are isolated cases, and like T. javanicum in other respects, I 
regard them as aberrant individuals of that species. Finally, 
there are Bornean collections with some tendency to distal fruc¬ 
tification. They are small plants, with short petioles and mostly 
apical sori, and I have already noted the lack of distinctive 
character by such plants. Every well developed Bornean speci¬ 
men I have semi is clearly T. javanicum. Still, Borneo is ill 
known, and T. asplenioides may be there; or the two may 
blend there. If they do, I would still consider it convenient 
to treat as specifically distinct in the Philippines a plant which, 
as thoroughly collected as this has been, maintains so well its 
local distinctive character. 



Copeland: Trichomanes 


251 


•i,> 

*4. TRICHOMANKfl ATKOV1BENS Xnn. PUt. M. If. S; Plat* H, If. 2. 

T. atrovirene Kunze, Bot. Zeit. 5 (1847) 871. 

Cephalomame atrovirene Presl, Hymen. (1848) 110, pL 6. 

Trichomanee rhomboideum J. SMITH in Hooker’s Journ. Bot* 3 
(1841) 417, nomen, not Cephalomanee rhomboideum van den 
Bosch, except as to the name-bringing synonym. 

The first description of this species is incorporated in that 
of Presl's genus Cepfudomanes , of which this is the type species. 

Venae pinnathn exorientes, creberrimae, prominulae, uni-bifurcatae, 
venuliuque sterilibus apice obtuso llberae. Sorua in dentibns frondis obli¬ 
terate terminalis, pedicellatua. Indusium cylindraceum, limbo patente in- 
tegro. Receptaculura indusio dimidio duplove longius, rectum, rigidulum, 
cylindricum, apioe in globum incrassatum, basi capsuliferum. Capsulae 
sessiles, lenticulares. 

Rhizoma . . . stipitibus aut illorum residuis aggregatis radicibua- 
que duas trientes lineae crassis filiformibus flexuosis rigidis tam arete 
obtectum, ut vix aut non conspicitur. Stipites pollicares, semilinea paulu- 
lum crassiores, teretes, paleis piliformibus fuscis flexuosis usque sesquili- 
neam longis adspersi, demum glabrati. . . . Frons (in strictissimo 
sensu) sex-septempollicaris, pollicem lata aut angustior, arcuato-subfalcata, 
exsiccata nigricans, lineari-lanceolata, acuta, basi angustata, pinnata. 
Pinnae (exceptis infimis paullo distantibus) contiguae, altemae, petiolulo 
vix semilineali insidentes, oblongae, rotundato-obtusae, inaequilaterae, la¬ 
tere superiori latiore basi truncato . . . latere inferior© duplo angustio- 
re laciniato basi acuto vel acutissimo . . . laciniis sinu lato interceptis 
anguste linearibus (exsiccation© apparenter setaceis) acutis simplicibus aut 
subinde bilobis, lobis divergentibus. . . . Sori solummodo in margine 
superiori pinnarum . . . pedicello brevissimo quamquam bene conspi- 
cuo insidentes. Indusium linea paululum longius, cylindraceum, basi acu- 
tum, limbo brevissimo patente integro. . . . 

. . . insulas Philippines inhabitat . . . Cuming . . . numero 
109 . . .—Presl, loc. cit. 

The "more or less thickened 0 tip of the receptacle is not 
always present, and I have never seen it as large and per¬ 
fectly spherical as Presl figured; and similarly enlarged tips 
are sometimes evident on other species of the group. The 
slightly dilated mouth of the involucre is almost always present, 
but not invariably. The margin is always laciniate dentate, with 
a few notably long, lashlike lacinte on the basiscopic margin, 
sometimes deflexed, but, when longest, bent upward across the 
pinna; but such margins are occasionally found, only less accen¬ 
tuated, on other species, especially on the form of T. javanicum 
which van den Bosch identified with the Philippine plant 

While none of these more minute distinctions is absolutely 
distinctive, T. atrovirene is readily recognizable by its narrow, 
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very compact fronds, with very numerous small, imbricate pin* 
me, dark color, and thin texture. The stipes are characteris¬ 
tically short, commonly 1 to 3 cm long, with well developed 
fronds 20 cm long and 2.5 cm wide. 

Although far from as common as T. asplenioidee, this is not 
a rare species in the Philippines, occurring the length of the 
Archipelago. Collections are: Cuming 169, in most herbaria 
(in my own, this number is T. asplenioidee); Weber 1544, Ca¬ 
gayan Province; For. Bur. 2397 Borden, Williams 148, Merrill 
3121, Copeland 206, Elmer 6880, all from Mount Mariveles, 
Bataan Province; Copeland s. n., Cavite; Bur. Sci. 1810 Ramos, 
and Bur. Sci. -18818 Edaho, Rizal Province; Williams 2039 and 
Elmer s. n., Laguna Province; Bur. Sd. 20696 Escritor, Taya- 
bas Province; Bur. Sci. 18365 Ramos & Edaho, Alabat Island; 
Elmer 12181, Sibuyan; Bur. Sci. 17606 Ramos, Bur. Sci. 
21772 Edaho, Samar; Bur. Sci. 35372 Martelino and Edaho, 
Bur. Sci. 12357 Edaho, Capiz Province; Bur. Sci. 11712 
Edaho, Leyte; Bur. Sci. 42980 Ramos, Bohol; Bur. Sci. 35150 
Ramos and Pascasio, Dinagat Island; Wenzel s. n. Surigao. 
Specimens combining the characters of T. atrovirens and T. 
asplenioidee are Copeland 207 and Topping 810, from Mount 
Mariveles, and Wenzel 173; they may be hybrids. 

Bur. Sci. 578 Foxworthy, from Palawan, has the color, the 
congested, stipitulate pinnae, and long basal hairs of T. atrovi¬ 
rens, but has comparatively entire margins and long stipes; 
although a large plant, it bears few sori. It may be a distinct 
species; or is possibly to be referred to T. javanicum. 

New Guinea, Bavaler 210, in Bureau of Science herbarium; 
Lauterbach 521, in the Singapore herbarium; Werner 52; Brass 
677, 1482. Queensland, as attested by the figure of “Tricho- 
manes javanicum ” in Bailey’s Lithograms of the Ferns of 
Queensland, pi. 24, left. 

Trichonumes Ledermawni Brause, Bot. Jahrb. 56 (1920) 85, 
known to me by description only, seems to be a small T. atro¬ 
virens. The latter is said to be distinguished by stronger and 
larger, longer-petioled fronds, with irregularly toothed acros- 
copic margins and more numerous bristlelike teeth on the basis- 
copic margins, more closely placed nerves, and cylindrical sori 
with shorter receptacles. But, like all of the group it can 
be fertile while far from fully developed in size; it is charac¬ 
terized by short stipes; may be perfectly regularly dentate on 
the acroscopic margin, and has usually few bristles (in distinc- 
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tion to Cephalomanes rhomboideum as figured by van den 
Bosch). Brause may have had van den Bosch’s plant in mind. 

Trichomanes maluense Brause, Bot. Jahrb. 56 (1920) 36, also 
unknown to me save by description, is another small fern of 
the same group. The fronds, up to 10 cm long, are fertile 
through two-thirds of their length, and with as many as nine 
sori to the pinna or segment. They are described as pinnatifid, 
and the divisions are called segments, which, if accurate, dis¬ 
tinguishes the species from others; but later in the diagnosis 
we find “rachibus teretibus, glabris, angustissime alatis,” seem¬ 
ing to apply to a pinnate frond. 

N. TRICHOMANES DENBINBRVH7M Copland. Plato M, Sf. 1. 

Trichomanet dentinervium COPELAND, Philip. Journ. Sci. 6 (1911) 
Bot. 71. 

Cephalomanes stipite valido vix 10 cm alto, fronde 18 cm alta, vix 4 
cm lata, sursum sensim angustata, pinnis proximis valde imbricatis, inftmis 
hand remotis, obliquis, apice rotundatis, ciliatis, venis angulo acuto orien- 
tibus, proximis, crassis, furcatis et inferioribus acroscopicis iterum farcatis; 
soris partem supuriorem frondis occupantibus, acroscopicis, ad pinnam 
qnamquam usque ad 8, uniformibus, indusiis compresso-infundibuliformibus, 
truncatis, limbo paullo dilatato vcl interdum recto, receptaculo exserto. 

(New Guinea, King] No. ISO. 

Differs evidently from T. javanieum Bl., T. atrovirens Kze., and T. Zol- 
Ungeri v. d. 3. in the coarse veins, which stand at a much more acute 
angle to the costa. The frond is also conspicuously more compact and 
the pinnae more rounded.—Copeland, loc. cit. 

The congested, broadly imbricate pinnae, the position of the 
sori on the pinnae, and the shape of the involucre, are all as in 
T. atrovirene, which I recognize as a New Guinea species. Tri¬ 
chomanes den8inervium is distinguished by much more coriace¬ 
ous and less cut pinnae, long stipe, and the aggregation of the 
sori toward the apex of the frond. It is known only by the 
type collection. 

M. TRICHOMANES KINGU Opatond. PUL 5J, If. 1. 

Trichomanes ( Cephaloma.net ) Kingii COPELAND, Philip. Journ. Sci. 
S (1911) Bot. 72. 

Rhachi anguste alata, glabra; pinnis laceratis; paniculo breve; indusio 
conico, vix 2 mm alto, 1 mm vel ultra lato, limbo haud dilatato; aliter 
praecedenti [T. acrosoro] simile.—Copeland, loc. cit. 

New Guinea, Lakekamu, collected by Copland King. 

This species was described from a single old frond, too worn 
to be really fit for description. It is impossible to say how 
completely its age may have been responsible for the lacera- 
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tion of the pinnae. A winged rachis, however, would disappear, 
if affected at all by age. This, and the stalked sori, seem to 
distinguish T. Kingvi from the many imperfectly developed forms 
of T. javanicum. 

*T. TRICHOMANK8 ACROSORUM Copland. PUt» ft, <|. I. 

Trichomanss (Cephalomanes) acrosorum Copeland, Philip. Journ. 
Set 6 (1911) Bot. 72. 

Stipitibus confertissimis 1-2 cm altis; fronde 6-10 cm alta, 1.6-2 cm 
lata, rhachi pilosa glabrescente; plants 10-12 mm longia, basi cuneatia, apice 
rotundatis, dentatia et interdum partitis, venation© sublaxa; pinnis supre- 
mis fertilibua, 1-3-aoratis, lamina carcntibua, induaio 2.6-8 mm loxtgo, infra 
limbna plus minus dilatatum vix 1 mm crasao; receptaculo usque ad 7 mm 
exserto. 

[New Guinea: No . 35$, Lakekamu. 

The racemose or narrowly paniculate sori make this very distinct from 
any species hitherto known.—Copeland, ioc. dt. 

Known only by the type collection. The restriction of the sori 
to the apical region is characteristic of small—that is, im¬ 
mature—individuals of the larger species, notably of 7*. java¬ 
nicum and T. aspleruoides. But so distinctly spikelike a fertile 
region, with such elimination of the lamina of the fertile pinn®, 
does not occur in any other species, even in T. sumatrmum; 
and this species has very different involucres. 

M. TRICBOMANES BORYANUH Kanu. Plat* ft. #*. 4. 

T. boryanum Kunze, Farnkr&oter (1847) 237, pi. 97. 

Cephalomaneg auttrpUeum van den Bosch, Ned. Kruid. Arch. S 
(1861) 189; Journ. Bot. N6erl. 1 (1861) 841. 

CephaUmanet Wilketdi van den Bosch, Ned. Krald. Arch. 6 (1861) 
140; Joarn. Bot. N6erl. 1 (1861) 346. 

T. fronde tenui, sabcoriacea, pellucidula, glabra, carvato-lanceolata, 
obtusiuscula, pinnate, dimidio superior* eorophora; pinnis breviter petiola- 
tii, approximatis, trapesio-oblongie, subfalcatis, obtusis, basi sursum trnn- 
cata, deorsom euneata in petiolum et superne ad rhachin decurrentibus, 
sterilibus dentatis, sobindsls; fertilibns in medio marginis snperioris pro- 
ftrnde indso-laciniatis, laclniis sorophoris; involucris pocnUfomibos, mar- 
ginatis, ore dilatato, eabbilabiato repandis; receptaculo cylindrico, exserto; 
rhachi marginata, apice snbalata petiolisque sparsim setoso-paleaceis; stipite 
brevi, versos basin setoso-paleaceo; rhisomate erecto, brevi, caespitoso, 
radicoso. 

Trichomanes alatum Bory. . , . (non Swarte). 

Diese Art worde bis jetst nor aof Ualan. . . . einer der Earolinien, 
beobachtet.—Kunre, loc. cit. 

There are one or two derived synonyms for each original 
synonym noted. 
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The essential distinction from all Malayan species is provided 
by the flaring mouth of the involucre, which is not at all bila¬ 
biate, nor so figured by Kunze. The involucre may be slightly 
immersed at the base, or sessile, or distinctly stalked. It can 
usually be seen to be slightly winged, even if stalked. Kunze 
described and, in the enlargement, figured it as widened grad¬ 
ually from the bottom; if this is accurate and constant, his 
species is distinct from that of Fiji, etc., which is then T. am- 
tralicum; but I mistrust this feature, because it is not so drawn 
in Kunze’s natural-size figure, and specimens from Yap, Volkens 
161 , 862 , have them widened immediately* above the base to a 
tube, which then widens but little up to the dilated mouth. Sod 
are usually wanting on the lower half of the frond. They are 
borne on the acroscopic side, not on the tip, of each fertile pinna. 
Where they stand, the lamina is cut back fully halfway to the 
costa, as correctly shown by Kunze in his “Habitus” sketch, but 
not in his enlargement—another reason for my mistrust of the 
latter. 

The range in size is as in Malayan species. The frond is com¬ 
monly rather thinner, with more regularly and narrowly oblong 
pinnae, and less dissected margin, but these features are not 
at all constant Van den Bosch described C. WHkesii as with 
minutely dentate margin, and C. australicum as with upper 
margin obtusely, the lower one acutely dentate or setaceous. 
Rarely, however, Fiji specimens bear basiscopic projections 
{Parks 20088) ; and Samoan plants more often do so, or have 
the apices shallowly lacerate. New Hebrides specimens may 
exactly conform to the description of C. austraUctm ( Matheson , 
Tanna), or may do so except that the sori are not at all im¬ 
mersed (Kafewski). 

Guam, Agr. Exp. Stat. 27, mouth not greatly dilated, thus 
varying toward T. atrovirens; Carolines (New Caledonia, type 
locality of C. austraUctm) ; New Hebrides; Fiji and Samoa, 
common. Australian specimens doubtfully referred to this spe¬ 
cies have the lip less dilated and the margin minutely but more 
deeply cut than is typical. 

m. TBicBouaims rotasnm 

Triohomantt F*r»teri Rmbbhstock, Fedde't Repert. is (1914) 
SIS. 

Cephalovtanet e grege J*. javaniei Bl., cum forma typica, a cl v. i 
Boachio in Hymen, Javan., p. 81 descripta, omnino congraens, aed aorta praea- 
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erfcim apices pinnarum mediarum et inferiorum oceupantibus, in pinnis 
superioribus ex apice secus marginem anteriorem plus minusve longe 
decurrentibus, indusiis usque ad apicem utrinque anguste raarginatis, ori- 
ficio dentibus papillosis c. 20-25 numero, 2-3-iea longioribu* quam latia 
distincte ornato ab eo et ab afBnibus diverse. 

Sumatra occidentals, c. 800 m alt., in alveis hand rare, 1918, 1. W. 
Grashoff no. 48.—Rosenstock, loc. cit. 

This must be a very distinct species, but I have seen no speci¬ 
men. The involucres are described as bearing a crown like 
that of T. mperbwn; this might be deciduous, but I have seen 
no sign of such a structure in any CephaUmanes. The position 
of the sori on the several pinnae is as in T. asplenioides; but the 
restriction of the fertile pinnae to the middle and lower part of 
the frond is very remarkable. 

1M. THICHOMANK8 MADACASCA1UXN8E Kan. 

T, madagascariense Moore, Index (1861) 280. 

Cephalomancs Madagascariense van den Bosch, Synopsis (1859) 

11 . 

Fronde oblongo-lanceolata pinnate, pinnis inferioribus horizontalibus 
contiguis, superioribus mediisque divaricatis cunctis breviter petiolatis e 
basi lata cordate inaequali oblongis, margine inaequaliter dentato-serratis, 
apice rotundatis, venulis remotiusculis 1-2 furcatia; cellulia maximis te- 
neris elongatia hexaedris, parietibus rectis hyalinis, interaneis amorphis 
fuscescentibus seriatim radiatimque dispositis; sorts subimmersis, mediote- 
nus latius superoe anguste marginatis, indusio cylindrico parum ventricoso, 
ore dilatato patulo recto. 

Stipes triqueter glaber 0,1 et ultra longus, frons tenuis diaphana oliva- 
cea 0,15-0,18 longa, 0,08-0,04 late, pinnae 0.010-0,016 longae, 0,006-8 latae. 

Habitu et statura convenit cum C. Zollingeri et C. curvato, sororum for* 
ma cum C. rhomboideo. 

Hab. Madagascar. Boivin in Herb, de Franqueville.—Van den Bosch, 
loc. cit 

The cordate pinnae should distinguish this species clearly from 
all others known. 

ltl. THICHOMANES CRASS UM CtpeUmA •». mt. Flat* U\ Plata IS, if. S. 

Cephalomanes fronde longissima pinnatiftda, caudice erecto 
breve; stipitibus fasciculatis, 1 ad 2 cm longis; fronde linear©, 
usque ad 40 cm longa f 4 ad 5 cm lata, utrinque angustata, ad 
alam costae sursum latam deorsum angustam ad pedem obsole- 
tarn pinnatifida, sordid© atroviride, opaca, costa seu rhachi va~ 
lida setis atrocastaneis deciduis vestita; segments patentibus 
oblongis, maximis S cm longis, 5 mm latis, obtusis, hie dentic- 
ulato-crenatis, illic subintegris, margin© inferior© facile revo- 
lutis, venis (cum afflnibus comparatum) tenuibus et subremotia; 
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cellolla in gregi ob magnitudinem cellularum insigne tantum 
enormibua. Sori desunt. 

Ins. Leyte Philippinensem habitat, ubi lexit G. Lopez, sub 
Bur. Sei. no. UQBQU. Typus in herb. Bur. Sci.; specimina etiam 
in U. S. Nat. Herb, et herb, auctoris. 

Evidently a member of this group, but its most distinct spe¬ 
cies. Only so isolated a specimen would constrain me to describe 
it without fruit. The frond suggests Athyrium porphyrorha- 
ehis, or a Polypodium of the P. pectinatum group. 

14. ABROD1CTYUM; THE MONOTYP1C GROUP OF T. CUMINGII 
1M. TRICHOMANES CUMINGII C. Chiiattnaen. Pl.t* St. fi|«. 1 ud ». 

T. Cumingii C. CHRISTENSEN, Index (1906) 638. 

Abrodictyum Cumingii Phesl, Hymen. 113, pi. 7, diagnosis speci¬ 
fics in generica, p. 112, incorporate. 

Habrodietyon Cumingii van den Bosch, Hymen. Jav. 17, pi. 12. 

T. Smithii Hooker, Ic. PI. pi. 704; Sp. Fil. 1: 138. 

Venae prominulae, ramosae. Venulae crebrae, tenuissimae, flexuosae, in 
maculae irregulariter oblongas anastomosantes, ramosae, venulis secundariis 
pone marginem longitudinaliter decurrentibus, aliis intra maculae brevibua 
liberie obtusis. Cellulae intra maculae transverse lineari-hexagonae. So¬ 
me exeertus, pedicellatue. Indueium infundibuliforme, limbo patente vel 
patentissimo integerrimo. Receptaculum indusio triplo longius, setaceum, 
basi capeuliferum. Capeulae eeseiles, lenticularee. . . . 

Incolit . . . insulas Philippinas, . . . Cuming . . . 208 et 
888.—Presl, loc. dt. 

Presl’s description is better than his diagnosis (just quoted), 
but need not be quoted; botanists agree, as stated by van den 
Bosch, that “Phantasie magis quam veritati indulsisse videtur 
CL auctor.” 

Epiphytic on tree-fern trunks; rhizome short, its apex pro¬ 
tected by a mass of castaneous bristles; stipes densely caespitose, 
1 to 6 cm long, dark, wiry, bristly at the base; frond up to 27 
cm long and 5 cm wide, commonly 10 cm long, sparingly tri- 
pinnatifid when well developed, commonly bipinnatifld, the ra- 
chis narrowly winged upward, or throughout on small forms, 
the lowest pinnae reduced. The distal segments of the upper 
part of the frond commonly elongate, up to 2 cm long, and a 
scant millimeter wide; sori on short lateral segments through¬ 
out the frond; involucre campanulate to (usually) cylindrical, 
winged, with flaring and undulate mouth. 

The salient characteristic is the cellular structure. Except¬ 
ing the marginal, and in places the submarginal cells, the lami¬ 
nar cells are elongate at right angles to the axes of the seg- 
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ments, and are placed aide by side in irregularly longitudinal 
rows tending to converge on the veins. The walls bounding 
these rows of cells were mistaken for veinlets by Presl. The 
veins are very slender, and false veinlets are absent. The 
walls are thickened and pitted in a manner suggesting the group 
of T. rigidum, to which, however, there is no near affinity. 
The pitting of the walls escaped van den Bosch; he may have 
figured a Tidore specimen, and it may be absent there. 

Common in moist, tree-fern country, from northern Luzon to 
southern Mindanao and Palawan. Reported from the Moluccas 
(van den Bosch). 

is. macroglena; the group of trichomanes meifouum 

This collection of species is probably not one group, in the 
proper sense in which the word is uBed elsewhere in this treatise. 
The species have in common coarse rhizomes, whether creeping 
or erect, and very finely dissected fronds. Most species have 
notably large laminar cells, and many are brownish in color, 
with brownish cell contents closely oppressed to the walls. 
Also, most species have more or less coarsely pitted walls. Both 
T. setaceum and T. caudatum and some relatives seem to be 
related to the group of T. rigidum, but this affinity may well be 
along independent lines. 

Two early-described species, T. pwrviflonm and T. angus fa- 
turn, are unknown to me; they may be represented by synonyms 
in my presentation. As the former was described from the 
region under review, its diagnosis and description are reprod¬ 
uced here. 

Tuoboiunds FAKvmoKUM Point in Lamarck, Diet. Enc. S (1808) 88. 

Triekomanea frondibus eubtripiimatia; pinnulit pectinatia, pttiolia hir- 
autia, fructification* minimd, inoiauria inferioribut terminanta, 

... Sea racines aont compodes de longues fibre* Ipaisses, noirfttres, 
fasciculles: il a’en Hive plusieurs fenillea pdtioltea, droitea, longues d’un 
pied, preaque troia fois allies, glabres, d’un vert-fond, ovales-landolles, 
acuminles, compodea de folioles altemes, rapprochlea, landolles, acumindea; 
lea pinnules alternea, divide* en dlcoupures trie-fine*, simples ou bifides, 
capillairea, aigufis; las pltiolea brans, cylindriqnea, roides, chargtes de polls 
fins, alongls, noir&tre*. La fructification eat fort petite, en forme d’enton- 
noir, situle k l’extrdmitl dea dlcoupures inflrieures; la eotmwall* fine, 
aaiQante. 

. . . Madagascar par M. du Petit-Thouar*.—Point, loc. cit 
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Key to the species. 

Frond* fascicled. 

Segment* linear. 

Wall* conspicuously pitted.. 108. T. etrictum. 

Wall* not or hardly pitted... 111. T. ScMechteri. 

Segments setaceous. 

Pinnules with undissected central area_104. T. eetaeeum. 

Dissection of fronds complete. 

Walls thickened and pitted- 105. T. iaetutn. 

Walls thin.110, r. meifolium. 

Rhisome creeping. 

Segments typically setaceous, squarrose. 110. T. meifolium. 

Segments linear, not squarrose. 

Lateral walls thickened and pitted. 

Pinnai (or some of them) caudate.. 106. T. caudatum. 

Pinna not caudate---- 107. T. flavo-fuscum. 

Walls slightly, irregularly thickened. 

Thickening reticulate ..108. T. Aeae Grayi. 

Thickening nodulose.....109. T. eompaclum. 

Lateral walls uniformly thin ....112. T. gemma turn. 


1*1. TRICHOMANKB 8TKICTUM Mnuln. Plato M, Sri. I and 4. 

T. etrictum Menzies, ex Hooker and Grevillo, Ic. FiL (1881) pi. 

122 . 

T. riffidum var. etrictum Field, N. Z. Ferns 72, pi. 28, fig. 8. 

T. leptophyllum A. Cunningham, Comp, to Bot. Mag. 2 (1836) 

868 . 

Fronde lanceolata stricta pinnata, pinnis lanceolatis sub-bipinnatifidis, 
laciniis linearibus obtusis laxe reticulatis glabris integerriiqis, involucris 
cyathiformlbus ore aperto truncate integro, rachi marginata, stipite nudo. 

Trichomanes etrictum. Menzies MSS. 

Hab. In sinu, Dusky Bay dicto, apud Novam Zeelandiam. Menzies. 

Caudex, ut videtur, brevis, crassus .... 

Stipes digitalis, erectus, strictus, fuscus, teres, nudus. 

****** a 

Sori rari, in singula pinna 1 vel 2, versus basin exteriorem segmentorum 
inferiorum inserti, laciniam brevem terminantes. 

Involucrum cyathiforme, vix marginatum, ore dilatato, truncate, integro. 

... It is very distinct from any species we are acquainted with.—* 
Hooker and Greville, loc. cit. 

Stipes fascicled on a short, erect caudex, 6 to 8 cm tall, wiry, 
naked; fronds 10 to 15 cm long, lanceolate or lanceolate-ovate, 
with the lowest pinnae usually but not always reduced, tripin* 
natifid, segments close but not numerous, about 0.5 mm wide, 
the lamina decurrent and forming a narrower wing on the rachis 
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and upper part of the atipe; laminar walls thick and coarsely 
pitted; sori on the lowest acropetal segments of the lowest 
acropetal pinnules, sessile, involucre cylindrical, winged, trun¬ 
cate, receptacle long-exserted. 

New Zealand only. 

The fascicled stipes, involucre, and wall structure mark this 
88 a relative of the group of T . rigidvm, but it is very distinct 
in appearance because of the fine and uniform dissection of 
the frond, the wing being as wide on the segments as on any 
of the coarser axes. 

I have seen no New Zealand specimen named T. leptophyUum, 
and do not expect to unless it be very old, as all New Zealand 
botanists for the past eighty years have regarded it as com¬ 
pletely identical with T. strictum . New Caledonia plants re¬ 
ported and distributed as T. leptophyUum are T. caudatum, with 
creeping rhizomes. 

1*4. TRICHOMANBS SETACEUM ni <J«i Beach, rut* ST, t(. 1. 

T. tetaceum van SEN Bosch, Ned. Kruid. Arch. 8 (1861) 176; Jours. 

Bot. N6erl. 1 (1861) 860. 

T. trickophylium Moore, Gard. Chron. (1862) 46. 

T. Merrillii COPELAND, Philip. Journ. Sci. 1 (1906) Suppl. 144, pi. 1. 

Fronde oblonga acuminata hipinnata, pinnia divergentibua, infimis saepiua 
reversis, contiguis oblongis vel oblongo-lanceolatia, pinnulis erecto-patulia 
subcontiguia oblongis lanceolatiave pinnatiftdia, laciniis arete contiguia 
atrictia furcatis simplicibusve, lacinulia anguatiaaime linearibua alte con- 
natia inaequalibua in Betam flexam curvatamque abeuntibus, rhachi valida 
dense palaceo-hirauta, venis tenuibua, venulis denaissimia parallelia, oellulia 
magnia firmia opacia elongato-hexaedria, parietibus hyalinia acute crenulatia 
(quasi spinulosis), interaneis amorphis apiasia diffusis ex aureo obscure 
fuacia, aoria in laciniis pinnularum infimia axillaribua parvia emersla, in- 
dusio vix conspicue marginato compresao cylindrico-infundibuliforai ori- 
ficio recto, Btipitibus e rhizomate brevissimo adacendente polyrrhizo 
faaciculatis in basin fusco-piloaam incraaaatia glabreacentibus 10-18 cent, 
longis. Frona 16-20 cent, longa, 6-7 lata rigidula gracilis ex obscure viridi 
olivacea. 

* • e * • • * 

Hab. Singapore, Gaudichaud (H. Berol.); Ins. Banca (pr. Mintole.), 
A man. —Van den Bosch, loc. cit. 

The rhizome of well developed plants is stout and erect, con¬ 
cealed by a mass of roots and stipes; stipes densely and fairly 
permanently bristly, ranging on fertile fronds from 8 to 16 cm 
in length; fronds 10 to 20 cm long, lanceolate to oblong, the 
basal pinnules sometimes reduced and sometimes deftexed; pin¬ 
na imbricate, broadly elliptic, obtuse; pinnules pinnate to a 
winged axis, into secondary pinnules pinnatiftd to a restricted 
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axial lamina with many long, setaceous segments; laminar walls 
thick, with large pits, appearing zigzag or toothed in exact focus, 
the frond thus having the texture of the less coriaceous members 
of the T. rigidum group, but still being harBh because composed 
mostly of the axes. 

I have seen no authentic specimen of T. trichophyllum, but 
the original description is perfectly appropriate to large speci¬ 
mens of this species. The T. trichophyllum of Baker, Syn. Fil. 
2d ed. 466, is redescribed to fit a very distinct plant of New 
Caledonia, T. laetum. 

It was my former impression that T. setaceum (as T. Mer- 
riUii) was intermediate between T. obscunm and T. meifolium, 
and perhaps also between T. obscurum and T. javanieum with 
T. rhomboideum as another intermediate in the latter series. 
It may be, however, that it has no affinity except to the T. rigi- 
dwn group; and that Cephalomanes and Macroglena are inde¬ 
pendent derivatives of the group of T. radicam. 

Borneo, common in Sarawak and British North Borneo, Bur- 
bidge; Hose; Ridley; Bur. Sci. 2504 native collector; Cle¬ 
mens 9498, 22019; Ramos 1121, 1819; Bartsch 189; Topping 
1869 . Perak, Murton. Philippines, Palawan, Merrill 716 
(type of T. MerriUii). 

1H. TRICHOMANES LAETUM ran don Bosch. Plot, 57, 6*. 2. 

T. laetum. van den Bosch, Ann. Sci. Nat. IV 15 (1861) 00; Four¬ 
nier, Ann. Sci. Nat. V 18: 260. 

T. trichophyllum Baker, Syn. Fil. 2d ed. 466 partim, non Moore. 

T. Marierii Vieillard in herb., and in Baker, loc. cit., nomen nudum. 

T. Lucrssenii F. v. MOller in Luerssen, Bot. Centralb. 9 (1882) 
440. 

Fronde lanceolata tripinnatifida, laciniis erecto-patulis contiguis (tertia- 
riis appressis), lacinulis aetaceis elongatis flexuosis, cellulis fere hyalinia 
parvis irregularibus punctulatis amoene viridibus minute globulosis acute 
crenulatis, serie 1 vel 2 utrinque juxta venulas laciniarum laminam consti- 
tuentibua, soris in laciniis secundariis axillaribus subsessilibus anguste 
cylindricis, limbo parumper constricto. Rhizoma adscendens valde radi- 
culoaum fusco-hirsutum stipites valde approximatos (6-8 centim. longos) 
flexuosos angustissime alatos, pariter ac rachis compressa, frondi conco- 
lores emittens; frons 10-12 centim. longa, 8-4 lata rigida viridis. 

Hab. ad fllicum caudieea, Balade (New Caledonia] Vusllard, herb. n. 
1686.—Van den Bosch, loc. cit. 

Reduced to *‘T. Pluma vel T. trichophyllum'* in Christensen’s 
Index. 

Rhizome ascending and finally erect, covered by roots and 
stipes in the manner of the group of T. rigidum; stipes maroon, 



262 The Philippine Journal of Science m» 

wiry, glabrescent; fronds lanceolate, or ovate if dwarfed, two 
to four times pinnate and the pinnules repeatedly dichotomous, 
the ultimate segments exceedingly fine, and spreading in all 
directions, with the aspect of an exceptionally finely dissected 
T. meifolium; lamina 1, rarely 2, cells wide, or wanting, all 
walls thick, coarsely and conspicuously pitted; sori much farther 
from the main axes than in T. meifolium, but still not nearly 
reaching the outline of the frond; involucre short* or long- 
cylindrical, mouth commonly slightly bilabiate without being 
dilated. 

New Caledonia, VieUlard 2139; Franc 473, Roeemtock Fil. 
Nov. Caled. 29; le Rat 293, in part. 

However similar in aspect to compact specimens of T. meifo¬ 
lium, this species may not be even its near relative. The fasci¬ 
cled stipes, position of sori, and form of involucre, and the 
pitting of the walls, altogether, establish a more certain affinity 
to the group of T. rigidum. I have construed, this species by 
VieiUard 2139, represented in the Gray Herbarium and in the 
herbarium of the Bureau of Science; it is the only VieiUard 
specimen cited by Fournier. 

Trichomanee Luerssenii was described from the New Heb¬ 
rides, and compared with six other species, but not with T. 
laetum. The description is good enough to seem to establish 
its complete identity. 

1M. TRICHOMANBS CAUDATUM BnwkmrMo. Plato *7. tea. t to »; Plato IS. S*. 1. 

T. oaudatum Brackhnridgh, U. S. Expl. Exped., Bot. IS (1854) 
258, pi. 86, fig. 5. 

T. Milnei van den Bosch, Ann. Sci. Nat IV 15 (1861) 89. 

T. leptophyllum Fournier, Baker, Christensen, as to N. Caledo¬ 
nia. 

Has. Tahiti, Society Islands: on trees in mountain forests. 

Rootstock short and thick, creeping, densely tomentose with brownish 
short hairs. Stipe about 2 inches long, terete slightly rough to the touch. 
Fronds very graceful, and in a dry state quite elastic, 10 to 15 inches long 
by 8 inches broad, elongated-lanceolate, pinnate, and as well as the oblong- 
lanceolate and bipinnatifid pinna (which are rather distant at the bass) 
tapering into a narrow, tail-like, serrate point. Pinnules or secondary divi¬ 
sions approximate and somewhat imbricated; the ultimate ones less so; 
these are narrow-linear, short and obtuse, their apices either simple or bifid. 
Rhachis round at the base, narrowly-winged upwards, and slightly scabrous 
on the under side. Veins throughout very thick and prominent. Sort co¬ 
pious all over the frond. Indutium cylindrical, with an attenuated base 
and a spreading, entire mouth, seated on a short supra-aadlary or 

else terminal, partially immersed, or with two wings, which are sometimes 
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m narrow u scarcely to bo perceptible. ReetptaeU txierttd, about twice 
the lenctb of the laduaium, and quite straight. 

This is closely related to the T. anffuttatum of Carmichael, as figured 
in Hooker and Grevilla's leones Filieom.—Brackenridge, loc. cit. 

The type collection seems to have been a single frond, since 
it is not represented in the Gray Herbarium. It represents the 
species in its fullest and most symmetrical development. Most 
Tahiti collections have the larger fronds about 20 cm long, with 
the caudate pinna tips developed here and there on the frond; 
and on small fronds these tips may not be very elongate on any 
pinnae. These small and middle-sized fronds are perfectly du¬ 
plicated by specimens from Fiji, and by the larger specimens 
from New Caledonia, received as T. leptophyUum and T. Milnei, 
the last averaging the smallest. 

Rhizome creeping, 1 to 1.5 mm in diameter, with stipes 1 cm 
or more apart; stipes 2.5 to 5 (rarely to 10) cm long, slender, 
terete, naked. The walls of laminar cells are moderately thick¬ 
ened, and conspicuously pitted; the cells larger and the pits 
smaller than in the group of T. rigidum, to which there is re¬ 
semblance and probable affinity. In both Tahiti and New Cale¬ 
donia material I find the pits commonly larger than they are 
figured by Mettenius, Hymenophyllaceae, pi. 3, figs. 6, 49, 50. 
The brownish content of the cell is applied en masse to some 
of the lateral walls, most often the longitudinal, on one or both 
sides of the cell, producing under low magnification the appear¬ 
ance of false veins. This is responsible for the statements, 
Fournier, Ann. Sci. Nat. V 18: 254, Copeland, Bishop Mus. Bull 
59: 26, that the cellular structure suggests Abrodietyum. How¬ 
ever, I have seen instances, in this group and in T. dentatum, 
in which the pits happen to be in transverse rows, the resem¬ 
blance to Abrodietyum then being real. 

In spite of the difference in rhizome, T. caudatum and T. strie- 
tum are surely related. In the original descriptions, both were 
compared with T. angustatum Carm., known only from Tristan 
d’Acunha, which I have never seen. Trichormnes tenerum Spr., 
of South America, which has been suspected of being T. angus- 
tatum, is no relative of this Polynesian group (it is near T. pyxi- 
diferum ); but it would not surprise me, in spite of its geograph¬ 
ical remoteness and the bilabiate involucre described for it, to 
find T. angustatum identical with either Polynesian plant. 

Tahiti, Brackenridge <the type), Veseo, SsteheU and Parks 
638, Grant 4833. Rarotonga, Wilder 1050. Samoa, Whitmee. 

27STI1-1# 
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FIJI, Seemann 788, Home 820, Prince, Parka 20770,20808 por- 
Um. New Caledonia, he Rat 878, 2888, Cribe 881, Prone 08, 
Rosenetock, Fil. Nov. Ceded. ISO. Queensland, Simmonde, 
Schneider, White. 

J*T. TK1CH0HANX8 rLAVO-FUSCUM na Atn Baack. Plat* SS, i*. *. 

Trichomane* flavo-fuacwm YAM sbn BOSCH, Ann. ScL Nat, IV 19 
<1891) 88. 

Fronde e rhizomate horizontal! validiaaimo faeciato-contorto rubro-foaco- 
tomentoso ovato-lanoeolata inferno pinnata, auperne pinnatiflda, Iadniia 
2-8 pinnatifldls orocto-patulis, primariis remotis, aecnndariia contiguis, la* 
cinulia appreaaia abbreviatia linear! bus, cellolia teneria nagnia poroeo-punc- 
tatia minutissime denticulatia fiavis, marginal! bus aurantiacia, aoria noma* 
roaissimia in Iadniia ultimis axillaribue lateralibuaqoe urceolatU parvis 
angnste marginatis, atipite (usque 6 centim. ion go) valldo terete, raehi 
anperne anguate alata badio-fusca. Frona 2 decim. dreiter longa, supra 
basin 10 cent, late, dehinc senaim angusteta e flavescente obscure viridi- 
fuaea. 

Hab. Ad caudices filicum arborescentium in M. de Balade [New Caledo¬ 
nia], Vieillard, herb. n. 1688, 1656 et 1666.—Van den Bosch, loc. cii. 

This has been reduced to T. caudatum by Luerssen, Baker, and 
Christensen. It is near to that species but is a distinctly 1 less 
delicate fern, with stouter stipe, firmer, broader, more compact 
frond, a deep, dark brown in color, and at most acuminate but 
not caudate pinnse. As far as I know, no author has tried to 
combine this with T. MUnei, which seems to me to be merely a 
small T. caudatum. 

New Caledonia, cotype, bearing all three numbers cited by 
van den Bosch, in Herb. Bur. Sci.; Cribs 882 (as T. caudatum); 
he Rat 988 (as T. caudatum ); Franc 888, Roeenstock, Fil. Nov. 
Caled. 6 (as T. elongation). 

MS. TBICHOKANS8 ASAB4BAYI vaa 4a BmA. Plat* <1, As. 1. 

T. Amu-Grayi van tun Bosch, Ned. Kruid. Arch. S (1861) 180; 
Jours. Bot. Nferl. 1 (1861) 862. 

T. erieoidet Drake, Flore Polyn. Franc. 276, whether or sot of 
Hedwig. 

T. longintum Brackenxidoe, and Carkuthou, FI, Vitleneie 844, 
non Bory. 

T. osoe grayi; T. longitetum Brack, (non Bory) in Wtuc. expl. exped. 
XVI p. 260. 

T. gemmato proximum, neque T. longueto . . . affine; ah JUo autem 
distinguatur; fronde minus divisa angustiore gradllore, Iadniia primariis 
baai quidem strictis, sod moz divergentibus recurvisque imbricatis, socun- 
dariis erecto-strictis pinnatifldia (nunquam fcipinnatifldis), lacinulis | 
angustioribus evidontius mombranacois subeontiguio strkthucuUs (ultbnts 
nunquam forcipatis), ceQulis mediocribus vix magni* (in Ulo maxim Is oculo 
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node in* distinguendie) parktibua minute denticuleto-crenulatU, Boris i 
minoribus ex vreeolato cylindrlcia, ore Integra recto. 

«•••••• 

Hab. las. Fldcbi (ad trnacos la sylvis moataaie rarum), Wilkes. —Van 
den Bosch, Ned. Kruid. Arch. 6 (1861) 180. 

The cotype in the United States National Herbarium is with¬ 
out rhizome, as is also a Samoa specimen, Jansen, in the Singa¬ 
pore herbarium. Quayle 17, from Tahiti, has an erect, but some¬ 
what elongate and contorted rhizome with the stipes not closely 
fascicled. All are certainly one species, distinguishable from T. 
gemmatum by having the laminar walls slightly reticulate- 
thickened; the Fiji and Tahiti specimens are alike in having 
more slender involucres, but the Samoa one has these as in 7*. 
gemmatum. Other Samoa specimens too similar to this to be 
safely distinct have uniformly thin walls, and are regarded as 
T. meifolium. It is possible that all these ought to be called 
T. parviflorum; not being sure what that species is, I let them 
stand as T. Asae-Grwyi. The frond is as broad as that of 
T. gemmatum, or broader. 

1M. TBICHOMANES COMP ACTUM T. A. ran* loMataiyk la Urb. Plato *». 

Caudice valido, adscendente, basibus stipitum radicibus et 
setis atrocastaneis densis prof unde obtecto; stipitibus fascicu- 
latis, 10 cm altis, praecipue deorsum dense squarroso-setosis; 
fronde 25 cm alta, 8 cm lata, 3- ad 4-pinnatifida, rhachi valida 
castanea setosa; pinnis subpatentibus usque ad 9 cm longis, 10 
ad 14 mm latis, sessilibus, acuminatis; pinnulis imbricatis; seg- 
mentis proximis, 0.6 mm latis; cellulis maximis, utroque latere 
venae in seriebus 2 ad 3 instructis, parietibus tenuibus, nodoso- 
crenulatis, interaneis fuscis ad parietes appressis; involucro 
cupuliforme, angustd alato, truncato. 

New Guinea, Doormankop, Lam 1559, altitude 1,420 m; Lam 
1721, altitude 8,200 m. 

A relative of T. flavo-fuscum, distinguished by stout caudex, 
congested stipes, and copious dark bristles. I have not located 
publication of this species, and have described it from speci¬ 
mens in the Singapore herbarium, as there named. 

J]*. TWCHOMANKB MKIFOUUM Bwr. 

T. mrtfoUum Boat ex Willdenow Sp. PI. 8 (1810) 609; Kaulfubs, 
Enum. 265, pi. 2. 

T. ericoide* Hnnrto (1806) nomen nudum. 

T. longUtUm Beat ia Willd. Sp. Plant 6: 610; van den Bosch, 
Hymen, Javan. 28, pi. 21. 
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T. foeniculaoeum Hooker, Sp. FU. 1: 195, non Bory. 

T. Pluma Hooker, Ie. Plant pi. 997. 

T. gemmatwn 3. Smith: Baker, Syn. Fll. 87,in part 

T. frondibus triplicato-plnnatla, ptnnia horiaontaliter patentibos rigidia, 
pinnulis tereti-capillaceia dichotomis incnrvatia, rack! aatoaa, receptaculii 
Aliformibue indusio p&ram longioribua. W. 

T. fronde lineari-lanceolata pinnata, pinni* decomposltia capillaribus aub- 
teretibua, laciniia imbrieatia Bory in litt, 

BirwurzelbUttriger Becherfarrn. W. 

Habitat m sylvis montium insulae Borboniae. (t>. ».) 

Stipes quadri- ttel quinquepollicaris tarot canalieulatus g labor tupeme 
setts aliquot raris obsitus. Fro ns quinquspollioaris triplicato-pinnata atro- 
virens, exacts facie Aetkusae Met. Pinnae primariae octolineare$ rigidae 
horiaontaliter patentee; secundaria* eapdloeeae trilinearet teretee. Pinna* 
lae diehotomae capillaoeae teretee apieibus inflexit , Indusia eyathiformia 
bati attenuata pedieeUata pinnulis inserta. Receptaculum indusio parum 
longiue filiforme. Rachis universalis satis subulatis patentibue obsita, par¬ 
tialis hine inde punetis prominentibus enaeperata, Dignoseitur facile te- 
nuitate et rigiditate frondis. TP. — -Willdenow, loc. cit. 

Although better described than were most species in its time, 
T. meifolium has been ill understood and appreciated, partly 
because described under another name, T. longisetum, at the 
same time, partly because of the use of a prior nomen nudum, 
T. ericoides, partly because of Hooker’s reference to it of T. 
foeniculaceum Bory and T. bauerianum Endl., and finally and 
worst because of its effective supplanting by T. Phtma. With¬ 
out seeing a really authentic specimen, I construe it confidently 
by Kaulfuss’8 illustration, and the identification with T. mei- 
folium by Kuhn, Fil. Afric. 34, who had at hand the types, of 
T. longisetum, described and figured by van den Bosch in Hymen. 
Javanicae. Before we stood on our own feet in dealing with 
Philippine ferns, we had this species with identifications by 
European specialists, as T. meifolium, T. foemculaeeum, T. gem¬ 
mation, and T. Pluma, and in turn distributed it under all of 
these names; and it is only very recently that I have come to 
the conclusion that T. Pluma, which some of our specimens 
certainly represent, is only a luxuriant form, likely to develop 
wherever the slightly more lax typical form appears. 

The value of the nature of the rhizome, creeping or scandent 
in most of the sections of the genus, more or low erect and with 
fascicled stipes in others, is obscured in this species by its 
irregularity. It is in all cases really creeping; but is not rarely 
so short that any difference between approximate and fascicled 
stipes is easily overlooked. On * single rhizome, I have found 
numerous stout stipes spaced 2 to 8 mm apart—and thus, since 
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the rhizome wu there contorted, densely tufted,—end in another 
long and straight part, 3.5 cm apart. They are more commonly 
remote enough to relieve the fronds from mutual competition; 
also the fact that the form with long rhizomes makes pretty 
specimens may not escape the collector. The stipes are approx¬ 
imate on “typical” T. meifolium and T. Pluma. The rhizome 
is 1 to 2.5 mm in diameter. 

The fronds are never plane. They vary greatly in this re¬ 
spect, but some twisting and/or bending of the minor axes, so 
that their divisions are directed well out of the general plane of 
the frond, is never absent. There is wide diversity also in the 
closeness of the branching, and therefore in the number of 
pinnules and segments, and therefore in the density of the 
frond; a mounted frond may leave visible a large part, or almost 
none, of the underlying paper. 

The segments are always fairly termed setaceous; but this 
may mean that the axes bear no wing, which is not unusual, or 
that the wing is inconspicuous. Kaulfuss depicted one row of 
laminar cells; van den Bosch, one or two. The range from none 
to two can be found on single fronds. On a number of speci¬ 
mens, I find some segments with a lamina up to four cells wide, 
conspicuous to the naked eye, on otherwise normal fronds— 
superfluous evidence of an ancestry with better developed 
lamina. A wing like that on the segments is borne on all axes 
of the frond, even the main rachis, and most of the setae spring 
from it. Even if the wing be obsolete on the segments, it is 
present on the rachis. 

The laminar cells may be isodiametric, or somewhat elongate 
along the axis of the segment. Their walls are uniformly thin, 
straight or curved but never wavy. The brown content is 
closely applied to the lateral, but not normally to the marginal 
walls. 

The sori are borne on short basal segments, on either side of 
the axes of the pinnules. The short pedicel is winged if other 
segments are, and the wing is sometimes evident part way up 
the Involucre—or rarely all the way. The involucre is small, 
elongate-obconic, or with parallel Bides in the upper part, opaque, 
perfectly truncate or rarely slightly dilated at the top. 

(Madagascar). Reunion (Bourbon), de VIsle 102, S58, in the 
United States National Herbarium. Throughout the Malay 
region, common in the mossy forest, on trunks and terrestrial, 
north to central Luzon. Amboina, Robinson 1966. Papua, 
SeMeekter 18687,19628, as T. Plvma (I cannot distinguish the 
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var. olatum) . New Caledonia, Cribs 1331. New Hebrides, Ka- 
jewski 867. Samoa. Some Samoan specimens (VmtpH, Powell, 
Whitmee ) show a trace of reticulation on some walls; another 
collection (Reinecke 188, in United States National Herbarium) 
has uniformly thin walls, but more the aspect of T. gemmatum. 
A Queensland collection, Waller e. n. ex Nat. Herb. N. S. W„ 
distributed as T. parvifiorum, may be suspected of being T. seti- 
lobum F. v. M., nomen, and is probably specifically distinct; it 
has uniformly thin walls, but the pinnules are incompletely dis¬ 
sected into setiform segments. 

The varieties linearis and contracta of Brause, Bot. Jahrb. 66 
(1920) 89, are unknown to me, but appear to be forms rather 
than varieties. The fronds vary everywhere from linear to 
lanceolate, and very stunted ones are commonly relatively broad, 
and congested. They may be less than 6 cm long on dwarfed 
old plants, and bear some sori. 

Trichomwnss Schvltzei Brause, Bot. Jahrb. 49 (1912) 8, said 
to be a relative of T. strictum, seems from the description to be 
more like a lax form or relative of T. metfoliim. 

Ill. TBICHOMAKM SCHLZCHTSU1 Bimm. Mato to. 

Triehomane* Sekleekteri Buun, Bot. Jahrb. 49 (1912) 10. 

Eutrkhomanes. Rhizoma enctnm, craaaum, pflia rufo-brunneia dense 
▼Mtltom. Patiol i faacieulati, ralidi, bnmnel, 8,6-6 cm long!, 1,2-14 mm 
crasti, teretaa, atriati, pflia articulatis rubiginosls, usque ad 8 mm longia, 
tortia muniti. Laminae ambitu lincari-lanceolatae, usque ad 86 cm longaa, 
er. 84 cm latac, ad baain varans decreseetttes, in apieam obtusiuseulum 
desinentes, subqaadripinnatifidae, olivaceae, pallncidaa, giabreseentes; 
piimla plus mfamsva 40-jugis, ambitu daltoideis, auboppoaitia, uaqoa 
ad coatam anguatiasime alatam partitia, aubtripinnatifldia, patastttms, pe- 
tiolulatia, m adi anla maximis 2-2,S cm longia, bast er. 14 cm latis; aegmentia 
primaxiia bipinnatifidia, pinnatifidis val linaaribna, er. 9-jugia, lmbrkatis, 
ala angusta continuis; aegmentia aacundariia pinnatifidia val furcatis; laci- 
uiia numeroala, viz 04 mm latis, usque ad 0,8 cm longia, margins intsgria; 
rachibus coatiaqus validia, pflia its pctioll simiUboa danse instruetis, ceatis 
anguate alatis. Sori aegmentia aacundariia inflmis antida impoaiti, uniae - 
rialee in utroque costae latere; induaio basi anguate marginato, cupulifo rmi, 
oriflcio parum anguatato; receptaculo loagiaaime exaerto. 

**••»•* 

NorddatL Neu-Ooinea: Kaiser-Wilhelmaland, auf Biuman in den Wftl- 
dem dea Diaebore, ea. 1200 m t. M. (Schlechter n. 19612.—29. Mat 1900). 

GehSrt in den Formenfcreis von T. lonpitetum Bory. . . . bei T. Ion- 
ffitetum 1st der Blattatiel Unger und kahl, die BlatMMehe mebr dreiec- 
ldg. . . .—Brause, toe. dt 

An exceptionally well-marked species, with densely bristly 
axes, the dark-chestnut sets) on the stipe reaching a length of 8 
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nun; fronds long and linear, the lower phuue gradually much 
reduced and hardly imbricate; the pinnae and their divisions in 
the middle and upper part of the frond the most densely im¬ 
bricate in the genus. The brown lamina is three or four cells 
wide; the cells elongate obliquely to the costa; marginal walls 
thin, all other lateral walls thick, inconspicuously and irregularly 
pitted, and in places no pits visible. 

Besides a cotype, I have in hand, from the Singapore and 
Bureau of Science herbaria, an unnumbered collection by Boden 
Kloss (as T. ericoidee ), from M. Carstensz, Dutch New Guinea, 
Camp VIb. 

112. TMCHOMANM GEMMATUM 3. gattk. Mate «1, li. 1. 

Trichomanet gemmatum J. Smith in Hooker's Joum. Bot. S (1841) 
41? (nomen); Bakes, Syn. Fil. (1867) 87. 

Rhizome strong, wiry, tomentose, beset with numerous long black wiry 
fibres; *t. 1-8 in. L, naked, wiry, winged above; fr. 2-6 in. L, 1-8 in. br„ 
erect, svbrigid, ovate-oblong, blpinnatifld; main rcushit narrowly winged; 
pinnae erecto-patent, cat down to a narrowly-winged rachis; lower pinnl. 
deeply forked with snbrigid, linear-filiform eegnu li-2 lin. L, cellules large; 
tori 1 to 8 to a pinna, minute, axillary, the tube turbinate, stalked, the 
mouth nearly truncate.—Baker, loc. cit. 

As Baker takes up the name of J. Smith, the type is the only 
specimen cited by Smith, Cuming 400, from Malacca. 

Distinguished from T. meifolium by somewhat broader and 
far less numerous segments. The laminar wing is mostly only 
two or three cells wide, but these cells are large, so that the seg¬ 
ments are linear rather than setaceous. The wing continues 
far down the stipe, but may be broken off there. The pinnae 
are conspicuously broad, and therefore imbricate, but there is 
no conspicuous departure of pinnules or segments from the 
plane of the frond. The pinnules being long, their pinnate plan 
is evident; but this distinction from T. meifolium is in degree 
only, as in the latter species also they are pinnate, the fact 
being commonly obscured by wealth of fairly equal segments. 
The cell walls are uniformly thin, or very slightly and irreg¬ 
ularly thickened. Rhizome creeping; stipes usually approx¬ 
imate. 

Superficially, this is exceedingly like the Polynesian species 
(T. Aeae-Qragi) which has been called T. parviflorum ; but the 
lat ter has thicker and distinctly pitted walls and fascicled stipes. 
Which, if either, is true T. parviflorum, I do not know, and 
under the circumstances leave them with the names authenti¬ 
cated by typical specimens. 
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Malacca, Cuming 100, cotypes In Gray Herb,, U. S, Nat. Herb* 
Bar. Sci. herb., and herb. Copeland. Mount Ofhib, Bracken- 
ridge (as T. fomiculaceum ); Wight £41; Hose; Ridley; Derry 
607. Pahang. Kelantan. Borneo, Hewitt S3. A single Philip¬ 
pine specimen, Calvin 382, from Mount Banahao, Luzon, seems 
to be T. gemmatum, but, unless it can be found to be established 
there, it may be an aberrant T. meifolhm. The two seem to be 
quite distinct in Malacca. 

Genas CARDIOMANES Presl 

Costa nulla. Venae pedato-flabellatae, crebrae, furcatae, steriles ante 
marginem frondig apice obtueo desinentes. Sorug intramarglnalis, iminer- 
bus. Indusium campanulatum, ore integrum. Capsnlae lenticulares, re* 
oeptaculo clavato obtuso dexnum exserto undique affixae.—Presl, Hymeno* 
phyllaceae (1843) 104. 

Construing Trichomanes in the broadest sense, this is the 
only really isolated species in the Old World, nor is there any 
comparatively isolated group of species. Accordingly, in an 
era of genus-splitting, this is the only one of the many genera 
carved from Trichomanes by Presl and his immediate successors 
clearly enough definable to make its maintenance expedient. 

Rhizome stout, creeping, terrestrial; stipes rigidly erect; 
frond reniform, coriaceous, several cells in thickness; venation 
flabellate-dichotomous; sori contiguous around the outer border, 
receptacle cylindrical. A single species, native of New Zealand. 

CASMOHANBS UNIFORMS <F«nter> Prnl. 

C. rent forme (Forster) Presl, Hymen. (184S) 105. 

Trichomanes reniform Forster, Prodromes (1786) 84; Schktjhr, 
Kryptog. Gew&chse 130, pi. 134; Hookxb and Gramme, Ic., pi. 31. 

Frondibus aimpllcibus reniformibus stipitatis multifloris, receptaculii ae- 
minnm exsertia cylindricis. F. 

Nova Zeelandia.—Forater, loc, eit. 

The characters are those of the genus. The fronds reach a 
diameter of 8 cm or more. Although it has never become com¬ 
mon, this fern has long been in cultivation. Herbarium speci¬ 
mens purporting to be from Hawaii and Fiji may have escaped 
from gardens. 



ILLUSTRATIONS 


Plato 1 

Fro. 1. Triekomanet pyxidiferum. Natal, Woods Herb. Univ. Calif. 
S98S18, aorna, X 15. 

2. Triekomanet ttenotipkon. Type, sorus, X 16. 

8. Triekomanet parvum. Type, aorna, X 16. 

4. Triekomanet draytontanum. Type, tip of segment, X 150. 

5. The aame specimen, aorna, X 15. 

6. The aame specimen, margin of lip, x 160. 

7. The aame specimen, margin of frond, X 880. 

Plato 2 

Fro. 1. Triekomanet tekmidianum. Cotype (?), in Gray Herb., aorna, x 
16. 

2. Triekomanet Hotel. Cotype, in Herb. Singapore, frond, X 1. 

8. The same specimen, detail of cellular struc tu re, X 400. 

4. The same specimen, aorna, X 15. 

Plato 3 

FlO. 1. Triekomanet Colentoi Herb. Univ. Calif. 8688X1, frond, X 1. 

2. The aame specimen, detail of structure, X 400. 

8. The aame specimen, sorus, X 15. 

Piato 4 

Fro. 1. Triekomanet latifront. A Luzon specimen, For. Bur. 16818, frond, 
X 1. 

2. The B&me specimen, sorua, X 15. 

8. The same specimen, detail of structure, X 400. 

4. The same species, primary segment of cotype (?), in Gray Herb., 

X 5. 

5. Gray Herb, specimen, aorna, drawn wet, X 15. 

Plato 6 

Flo. 1. Triekomanet parvulum. Tahiti specimen, Grant 8X8X, x 2. 

2. The same specimen, detail of structure, X 400. 

8. The same specimen, sorus, x 16. 

Flos. 4 and 6. Yunnan specimens, Hancock 186, in U. S. Nat. Herb., la* 
mime, X 2. 

Plato 6 

Fro. 1. Triekomanet Teytmannii. Raoiborthi 6X8, in Herb. Bur. ScL, frond, 
X 1. 

2. The same specimen, detail of structure, x 400. 

8. The same specimen, sorus, x 16. 

Fl08. 4 and 5. Triekomanet alagente. Cotype, fronds, X 2. 

FlO. 6. The same specimen, detail of structure, X 400. 

7. The same specimen, sorus, X 16. 
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Pun 7 

Fw. 1. Triehomanee nitidulum. From Java, Copeland, 

2. Trichomanet FrancU, Cotypo. 

8. Trichomanet digitatnm, From Mauritius. 

4. Trichomanet diffitatum. From Luwra, Rebineon. 

6. Trichomanet dickotomum. From Java, Rooiborpki. 

6. Trichomanet palmatifidtan. From Sumatra, fPfofcfor Iff. 

7. Trichomanet LyalUL From New Zealand, Ranft. 

Plats 8 

Figs. 1 and 2. Trichomanet eibthorpMdee. BOlebrand in Madagascar, is 
Herb. Copeland, fronds, X 4. 

8. The same specimen, detail of structure, X 400. 

4. The same specimen, torus, X 18. 

8. The same specimen, sorus with one dichotomous lip. 

Plate 9 

Fig. 1. Trichomanet vitienee . Banerlein in New South Wales, fertile 
frond, X 6. 

2. The same specimen, detail of structure, X 880. 

8. Trichomanet libtrienee. Type, sterile frond, X 10. 

4. The same specimen, fertile frond, X 10. 

6. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 16. 

Plats 10 

FIG. 1. Trichomanet taeniatum. Type, frond, sole shown. 

2. The same specimen, frond, x 2. 

8. The same specimen, sorus, X 16. 

4. The same species, Grant HOI, sorus. 

Plat® n 

Fw. 1. Trichomanet palmatifidum. Herb, Univ. Calif. St ISM, sorus, x 26. 
2. Trichomanet RidleyL Type, frond, X 2i. 

8. The same specimen, sorus, x 26. 

4. Trichomanet LyallU. V. 8. Nat. Herb. $17090, sorus, X 26. 

Plats 12 

Fw. 1. Trichomanet hamQc. Tahiti specimen, SetcheU and Parke til, de¬ 
tail of structure, X 76. 

2. The same specimen, detail of structure, X 400. 

8. The same specimen, sorus, X16. 

4. Trichomanet ftUculotdee. Louterbaeh $11, frond, X 2. 

6. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 16. 

Plate 18 

Fw. 1. Trichomanet ffracilUmum. Type, frond, x 2. 

2. The same specimen, detail of structure, X 400, 

8. Trichomanet praciUium. Mount Masingit specimen. Bar. Bel. 
$7670, frond, X 2. 

4'. The same specimen, detail of structure, x 400. 
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Pun 14 

PlO. 1. Triehomanet endlicherianum. Norfolk bland specimen, Herb. Cope¬ 
land Wit, frond, X 1. 

2. Tho Muno specimen, detail of structure, X 400. 

8. The same specimen, aorns, X 16. 

4. Triehomanet tenue, Cotype, In Gray Herb, aorus, X 16. 

6. The aame specimen, detail of atroeture, x 400. 

6. The aame specimen, X 76. 

Plats 16 

Fra. 1. Triehomanea endlieherianum. Cotype of T. erectum, in Gray Herb., 
frond, X 1. 

2. The same specimen, detail of structure, X 75. 

8. The same specimen, detail of structure, X 400. 

4. The same specimen, sorus, X 16. 

5/Triehomanet Naumannii. Cotype, U. S. Nat. Herb. 380898, frond, 
X 8. 

6. The same specimen, detail of structure, X 400. 

7. The same specimen, sorus, X 15. 

Plats 16 

Fra. 1. Triehomanet Wemeri. Schleehter 17308 (Herb. Unix. Calif. 391738 
in part), frond, x 2. 

Fras. 2 to 4. The same specimen, detail of structure, X 76 and 400. 

6 and 6. The same specimen, sorus, x 16. 

Plats 17 

Fras. 1 to 8. Triehomanet Vieillardii. Frane 830 (Herb. Copeland 10918), 
fronds, X 2. 

Fra. 4. The same specimen, detail of structure, X 400. 

5. The same specimen, sorus, X 15. 

6. The same species. Rotenetoek, FU. Nov. Coded. 133, in Herb. Bur. 

Scl., frond, X 2. 

7. The same specimen, detail of structure, X 400. 

8. The same specimen, sons, x 15. 

Plats 18 

Fra. 1. Triehomanet bipunetatum. From Mauritius, U. S. Nat. Herb, 
893180, detail of structure, X 76. 

2. The same specimen, X 400. 

8. The same specimen, sorus and ventilation, x 15. 

4. The same species. Fiji specimen, Parke 30338, detail of structure, 

X 75. 

5. Triehomanet bilabiatum. Palmer and Bryant 316, venulation, X 

78. 

6. The same specimen, sorus, x 15. 

Plats 19 

Fn. 1. Triehomanet latomargintde. Type collection, X 4. 

2. Triehomanet mpieohm. Type collection, X 4. 

8. Triehomanet porvemUotum. Type collection, x 4. 

4. Triehomanet Nymani. Sehleehter 10810, X 4. 
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Pure 20 

Fro. 1. Triohomanee brevipee. Cuming t, probably the ootype of F. bre- 
vipee, in Gray Herb., ventilation, X 76. 

2. The same specimen, eorus, X 15. 

8. Cuming tie. Cotype of T. melanorhieon, in Gray Herb., ventilation, 
X 76. 

4. The same specimen, sorna, X 75. 

5. Cuming 160. Substantial cotype of Crepidomanee, in Gray Herb., 

ventilation, X 75. 

6. The same specimen, soras, X 15. 

7. Cotype of Triohomanet anomalum, in 17. S. Nat. Herb., soras, X 15. 

Plate 21 

Fro. 1. Trichomaiut Ckrietii. Type, in Herb. Bor. Sci. frond, X 1. 

2. The same specimen, detail of structure, x 400. 

S. The same specimen, sorus, X 16. 

4. The same species, Bur. Sei. 117it, ventilation, X 75. 

5. The same species, soras, X 15. 

Plate 22 

Fig. 1. Trichomanee venuloeum. Schleohter 16370 (Herb. Univ . Calif, 
tS7S6i) , ventilation, X 75. 

2. The same specimen, sorus, x 15. 

8. Trichomaneg pervenuloeum. Cotype, in Herb. Bur. Sci., fertile 

fronds, X 5. 

4. The same specimen, ventilation, X 70. 

Plate 23 

Fro. 1. Trichomanee intramarginale. C. P. 3361, in Gray Herb., frond, X 

2 . 

2. The same specimen, detail of structure, X 400. 

8. The same specimen, soras, x 15. 

4. Trichomaneg megietoetomum. Type, lamina, x 2.6. 

5. The same specimen, soras, nearly dry, X 15. 

0. The same specimen, sorus, wet. 

Plate 24 

FlO. 1. Trichomanee latemarginale. Probable type, V. 8. Nat. Herb. 61119, 
ventilation, x 75. 

2. The same specimen, some, X 15. 

3. The same species, ex Herb. Hongkong, Herb. Copeland Mli, frond, 

X 5. 

4. The same specimen, ventilation, X 76. 

5. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 15. 

Plats 25 

Fro. 1. Griffith 161, in Gray Herb, ex Herb. Kew, possible cotype of D. pK- 
catum, segment, showing venalation, X 76. 

2. The same specimen, sorus, X 15. 
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Ficl 8, Triehomanee ineigne. 0. Maim, U, 8 . Nat. Herb . $$9769, torus, 
X 15. 

4. Boeenetoek, F(L Chineneee 48, from Pinfa, sorus and venulation, X 

15. 

5. G. Mann, Herb. Univ. Calif. $$0969, from Cachor, venulation, X 76, 

6. The came specimen, torus, x 15. 

Plats 26 

Flo. 1. Booker and Thome on. Herb . Univ. Calif . $6781$, venulation, x 75. 
2. The tame specimen, sorus, X 15. 

8. G. Mann, Herb. Univ . Co#/. $070$$, venulation, X 75. 

4. The same specimen, sorus, X 15. 

5. G. Mann, Jainta Hills, U . S. Nat . Herb. $$9770, frond, X 1. 

6. The same specimen, venulation, X 75. 

7. The same specimen, sorus, X 15. 

Plats 27 

Fig. 1. Triehomanee MakinoL Topotype or cotype, ex Herb. Hongkong, 
frond, X 8. 

2. The same specimen, sorus, X 25. 

Platb 28 

Fig. 1. Triehomanee eublimbatum. Eosenstock, FU. Jav . Orient . 67 in Herb. 
Copeland, frond, X 8. 

2. The same specimen, detail of structure, X 400. 

8. Triehomanee henzaianum. Cotype (?), in Gray Herb., frond, X 6. 
4. The same specimen, venulation, X 60. 

Platb 29 

FlG. 1. Triehomanee beccarianum. Type fragment, X 5. 

FIGS. 2 to 7. Mindanao specimens, Clemens, in Herb. Copeland, fronds, 
X 5. 

Fio. 8. The same collection, venulation, x 60. 

9. Cotype of Triehomanee minuHseimum, in Herb. Bur. Sci, frond, X 

10 . 

10. The same specimen, sorus, X 15. 

11. The same specimen, detail of structure, X 400. 

Platb 80 

Figs. 1 and 2. Triehomanee MoUeyu Cotype, in Gray Herb., fronds, x 

6 . 

FlG. 8. The same collection, detail of structure, x 60. 

4. The same collection, sorus, X 5. 

FIGS, 5 and 6. Triehomanee eultratum. Cotype, in Gray Herb., fronds, x 
5. 

Fig, 7, The same collection, venulation, x 60. 

Plate 81 

Figs. 1 to 4. Triehomanee omphalodee. Cotype, in Gray Herb., fronds, X 
5. 
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Fig. 5. The same collection, structure, X <0. 

6. The same collection, sort, in end-view, x 8. 

7. Triehomanee montanum, V. S. Nat. Herb. 817908, frond, X 2.5. 

8. The same specimen, sons, X 15. 

Put* 82 

FIG. 1. Triehomanee exiguum. Beckett, in Gray Herb., frond, x 6. 

2. The same specimen, structure, x 60. 

Flos. 8 and 4. Triehtmanee WalUi. Ex Herb. Win. Ferguson, in Gray Herb., 
fronds, X 6. 

Fig. 5. The same collection, structure, x 60. 

6. Triehom ones euepidatum. V. S. Nat. Herb. 898188, frond, X 8. 

7. The same specimen, sores, X 15. 

Pure 88 

Fig. 1. Triehtmanee bimarginatum. Cotype, C. P. 8988, in Gray Herb., 
frond, X 5. 

2. The same species. Samoa specimen, Powell, in Gray Herb., frond, 
X 5. 

8. Fiji specimen, Braekenridge, in U. S. Nat. Herb., ventilation, x 60. 
4. The same specimen, sort, X 5. 

Figs. 5 and 6. Triehtmanee eraepedonenron. Type, U. S. Nat. Herb. 
898188, fronds, X 5. 

Fig. 7. The same collection, detail of structure, x 400. 

8. The same collection, sores, X 15. 

Pure 84 

FlO. 1. Triehomanee mmdorenee. Cotype, in Herb. Bur. Sci., fronds, x 5. 

2. The same specimen, detail of structure, x 60. 

Figs. 8 and 4. Triehomanee eroeum. O. F. Cook 808 ( V. S. Nat. Herb. 
918186), fronds, X 5. 

Fig. 6. The same collection, detail of structure, x 400. 

6. The same collection, sores, X 15. 

Pure 85 

Fig. 1. Triehomanee radicam (T. japonicum). Stanford, V. S. Nat. Herb. 
891611, detail of structure, X 400. 

2. The same specimen, sores, X 15. 

8. Triehomanee cyrtotheca. Hittebnmd, Herb. Univ. Calif. 898818, 

pinna, x 5. 

4. The same specimen, sores, X 15. 

Pure 86 

Fig. 1. Triehomanee davaUioidee. Specimen collected by Gaudlchaud, in 
Herb. Bur. Sci., plant, scale indicated. 

2. The same specimen, sores, x 15. 

Fun 87 

Triehomanee cyrtotheca. Specimen collected by HHUbrand, as Herb. 
Berlin. * 
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Plate 88 

Fro. 1. Triehomanet maximum. Herb. Bogor. 108878, part of pinna, X 5. 
2. The same specimen, detail of structure, X 160. 

8. The same specimen, sons, x 16. 

4. Trichomanes maximum. From Tahiti, Grant 8688 (Hark. Vniv. 
Calif. ±37788), tip of pinna, x 40. 

6. Triehomanet aphlebioidet. King, Herb. Copeland 18811, small 
pinna, x 6. 

6. The same specimen, tip of pinna, X 40. 

7. The same specimen, detail of structure, x 160. 

8. Trichomanet aphlebioidet. Cotype, in Herb. Univ. Calif., sons, 

X 16. 

Plats 80 

Pro. 1. Triehomanen superbum. Fox worthy, from Sarawak, Herb. Bur. 
Sd., end of pinna, X 6. 

2. Tho same specimen, detail of structure, X 400. 

8. The same specimen, sons, X 16. 

4. Type fragment of Triehomanet ignobile, juvenile frond, X 2. 

6. The same specimen, detail of structure, X 400. 

Plate 40 

Fro. 1. Triehomanet grande. Type, in Herb. Copeland, portion of pinna, 
X 6. 

2. The same specimen, tip of segment, X 40. 

8. The same specimen, detail of structure, X 400. 

4. The same specimen, sons, X 16. 

6. Triehomanet intermedium. Cotype, U. S. Nat. kerb. 81161, sons, 
X 16. 

Plate 41 

Fro. 1. Triehomanet blepharittomum. Type, portion of pinna, x 6. 

2. The same specimen, tip of segment, X 40. 

8. The same specimen, detail of structure, X 400. 

4. The same specimen, old sons, x 16. 

6. The same species, Bur, Sex. 79688, young sorus, X 16. 

6. The same species, a narrowly winged sons, x 16. 

Plate 42 

Fro. 1. Triehomanet apiifolium. Cotype, Herb. Copeland 1968, sorus, X 16. 
2. Triehomanet bauerianum. Norfolk Island specimen. Herb. Unit, 
Calif. 4 18080, sons, X 16. 

8. Triehomanet polyanthum. From Huahine, Grant 8888 (Herb. Vniv. 
Calif. 187786), sons, X 16. 

4. Triehomanet Baldwinii. Heller 8179 (Herb. Vniv. Calif. 180818), 
portion of pinna, x 6. 

6. The same specimen, detail of structure, X 400. 

6. The same specimen, teichome, X 200. 

7. The same specimen, sons, X 16. 

8. The same spades, Baldwin, Herb. Vniv. Calif. 188618, sons, X 16. 
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Pun 48 

Fra. 1. Triehomanee obeeurum. Palmer and Bryant 000, iron Sara (V. 8. 
Nat Herb. 6B1SU), pinnule, X 4. 

2. The seme specimen, detail of structure, x 400. 

9. The aeme specimen, eoros, X 16. 

4. Triehomanee lotipinnum. Type, in Herb. Copeland, pinnule, X 4. 

6. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 18. 

Plat* 44 

Fig. 1. Triehomanee obeeurum (T. papillatum). Cuming ISO (Herb. Cope¬ 
land tOSO), detail of structure, x 400. 

2. The same species, Cuming ISl (Herb. Copeland tOSS), sorus, X 15. 
8. The same species, Foxuiorthy etS (Herb. Copeland tJSS), from Sa¬ 
rawak, x 5. 

4. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, x 15. 

Plats 46 

Fra. 1. Triehomanee dentatum, Cotype, Braekenridge, Tahiti, in U. S. 
Mat. Herb., pinna. 

2. The same specimen, pinnule. 

Plats 40 

Fra. 1. Triehomanee dentatum. Cotype in U. S. Nat. Herb., tip of pinnule. 
2. The same specimen, detail of structure, x 800. 

8. The same species, New Caledonia specimen, VieUlard, pinnule, X 5. 
4. The same specimen, detail of structure, X 800. 

Plats 47 

Fro. 1. Triehomanee elongation, U. S. Nat. Herb. 817093, part of pinna, 
X 4. 

2. The same specimen, detail of structure, X 400. 

8. Triehomanee longicollum. Franc 707 (Herb. Copeland 10871), part 
of pinna, x 4. 

4. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 15. 

Plats 48 

Fra. 1. Triehomanee extravagant. Type, with scale indicated. 

2. The same specimen, pinnule, x 2. 

8. The same specimen, sons, X 15. 

Plats 40 

Fu. 1. Triehomanee eupreeeoidee. Holst 1044 (XJ. 8. Nat. Herb. 807870), 
plant, with scale indicated. 

2. The same specimen, part of pinna, X 2. 

8. The same specimen, detail of structure, X 200. 
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Plate 60 

Trichomanes batrachoglossum, Type, in U. S. Nat. Herb., scale indicated. 

Plate 51 

Fig. 1. Trichomanes batrackoglossum. Type, part of pinna, X 4. 

2. The same specimen, detail of structure, X 400. 

8. Trichomanes ntylosum, Ayres , in Mauritius, U . S ♦ Nat . Herb. 
51119, pinna, X 8. 

4. The same specimen, detail of structure, X 400. 

6. The same specimen, sorus, X 15. 

Plate 52 

Fig. 1. Trichomanes javanicum. 

2. Trichomanes asplertioides. 

3. Trichomanes atrovirons. 

4. Trichomanes boryanum. 

6. Trichomanes singuporianum. 

Plate 58 

Fig. 1. Trichomanes dcnsinervium. Type. 

2. Trichomanes KingiL Type. 

3. Trichomanes acrosorum . Type. 

4. Trichomanes sumatranum, 

Plate 54 

Trichomanes crassum . Type, in Herb. Bur. Sci., scale indicated. 

Plate 55 

Fig. 1 . Trichomanes asplenioides. Bur . Sci, 1581 Weber , detail of struc¬ 
ture, X 400, 

2. Trichomanes atrovirem. Copeland 200, detail of structure, X 400. 
8. Trichomanes crassum . Type, detail of structured 400. 

Plate 56 

Fig. 1. Trichomanes Cumingiu Cotype, Herb, Copeland , 2240 , part of 
pinna. 

2. The same specimen, detail of structure. 

3. Trichomanes strictum . Herb. Vniv . Calif . 398822, detail of struc¬ 

ture, X 400. 

4. The same specimen, sorus, x 15. 

Plate 57 

Fig. 1. Trichomanes setaeeum. Cotype of T. MsrriUii , in Herb. Copeland, 
detail of structure, X 400. 

2. Trichomanes Uietwm. Vieillard 2189, in Gray Herb., detail of 
structure, x 400. 

8. Trichomanes caudatum. Type, in U. S. Nat. Herb., segment, x 76, 

4. The same specimen, detail of structure. 

5. The same specimen, sorus. 

270781-11 
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Plate 58 

Fic. 1. Triehomanes caudatutn. Type, U . S. Nat. Herb. 51170. 

2. Trichomanes fluvo-fuscum. Cotype, in Gray Herb., scale indicated. 

Plate 59 

Fig. 1. Trichomane « compaction. Type, in Herb. Singapore, type sheet, 
scale indicated. 

2. The same specimen, detail of structure, X 200. 
fl. The same specimen, sorus, x 15. 

Plate 60 

Trichomanes Schhehteri. Cotype, in Herb. TJniv. Calif. 

Plate 61 

Fig. 1 . Trickoniane# Asae-GrayL Cotype, V . S. Nat herb. 51155. 

2. Trichomanes yemmatunt. Cotype, in Gray Herb, 
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CONTRIBUTIONS TO THE STUDY OF THE INTERNAL 
SECRETING GLANDS IN FILIPINOS, I 

TOPOGRAPHY AND SIZE OP THE THYMUS 
By Juan C. Nanagas 

Of tke College of Mediorne, University of the Philippine*, Manila 
ONE PLATE AND FIVE TEXT FIGURE8 

INTRODUCTION 

Although there is, as yet, no definite functional entity that is 
clearly attributed to the thymus, and no uniformity of phys¬ 
iological reactions or of clinical manifestation is observed 
under varying degrees of change in size, topography, and mor¬ 
phology of this organ, conditions that have caused it to be named 
the “enigmatic organ” of the human body ; yet because of the 
apparent indispensability of this gland, both to lower forms 
and to man, and of its close physiological relationship with the 
many other ductless or endocrine glands and lymphoid tissues 
of the body, and because of the significant influence that these 
have upon the form, type, and extent of physical growth of the 
body systems, in different families and races of people, it 
becomes of importance and of interest to know the actual degree 
of development and the true anatomical state in which this 
gland is found in Filipinos. 

Racial differentiation, anthropologically and morphologically, 
is known to be brought about in some way by the varying in¬ 
fluence of the secretory activity and alteration in the harmonic 
balance of the internal secreting glands of the body. From 
analogy, from observations on certain diseases affecting some of 
these glands, it has been claimed that variations or changes in 
tivue 281 



282 The Philippine Journal of Science ma 

their secretions tend to produce certain distinct anthropologic 
types, with the predominance of such characteristic anatomical 
features as those found in the mongoloid, acromegalic and cre¬ 
tins, and infantile forms of development. Although many other 
factors undoubtedly help in the formation of the very numerous 
shades of forms and appearances of the external features in the 
developmental processes of man, from one extreme to another, 
yet the part played by the endocrine organs is believed to be as 
fundamental and as inherent as the influence of heredity. These 
two factors, aided by the nutritional and environmental sec¬ 
ondary influences, are the preeminent and dominant controls 
now known to influence such body processes. Study of the in¬ 
ternal secreting glands in Filipinos will help disclose some of 
the distinct morphologic and developmental standards character¬ 
istic of the Filipinos as they should be studied in anatomy, and 
as bases for the collateral studies in physiology, pathology, bio¬ 
chemistry, and other medical sciences that directly concern the 
race. Their study, particularly those of the thymus and thyroid, 
will probably offer likewise some clue to the time-extent of the 
various phases of growth and development as met with in the 
intrauterine, childhood, adolescent, and senile periods of life in 
Filipinos. 

Nothing definite is known about the normal or common 
condition of development of the thymus in Filipinos, and collat¬ 
erally practically nothing is known either of its peculiarities or 
of its abnormalities and pathology as they occur in the Tropics 
and in the race. It is, of course, essential that we primarily 
and fundamentally know what is the normal or ordinary state 
of this organ in the body to enable us to distinguish what is 
unusual or abnormal. It is thus the purpose of this paper to 
present primarily, in a preliminary way, the findings obtained 
from our study of the position, topographic relations, size, weight, 
and dimensions of the organ as actually found in Filipinos. 

CONSTITUENT ELEMENTS AND EMBRYOLOGY OF THE THYMUS 

All the anatomical features and experimental facts so far 
found about the thymus tend to show that this organ, like some 
of the other structures of the body known as internal secreting 
glands, really possesses more than one function and that such 
functions are in direct and in collateral relation with the two 
fundamentally different and morphologically distinct structures 
of the thymus; namely, the medulla, with its concentric corpus¬ 
cles of Hassal, of strictly epithelial origin, and the cortex, with 
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its characteristic lymphoid tissue contents, which are of mesen¬ 
chymal source. These two structurally distinct parts are now 
recognized as of fundamental significance in the r61e they play in 
the proper growth of the various body structures and systems, 
and in the right maintenance of the normally balanced functions 
between the different internal secreting organs of man. 

The two structures, the epithelial and the lymphoid portions, 
taken together, constitute the main bulk of this gland. This 
organ is known to appear in the embryonic stage as an involu¬ 
tion of the pharyngeal entoderm from each side of the future 
pharynx. It soon separates from this origin and becomes an 
independent structure, which then takes its place in the lower 
cervical and upper thoracic regions in man. The entodermal 
anlage of this organ becomes the concentric corpuscles of Hassal, 
and it is the specific and fixed element of the thymus. The 
lymphoid tissue contents of the cortex are of mesodermal or 
mesenchymal derivation, and they are at present regarded as an 
immigrant or accretion element of the thymus. It has been 
stated, and to a certain extent accepted, that the thymus con¬ 
tinues to enlarge in size and in volume to the second year of 
life. From this stage to the period of puberty it remains 
stationary. Upon reaching the age of adolescence it begins to 
diminish in size at a slightly varying rate, although it is found 
that it does not completely disappear. A certain portion of it 
usually persists, which is believed to continue to exercise some 
functions during the entire life-time of the individual. In fact, 
it is now presumed that the diminution in size of the organ is 
due only to an emigration of the lymphoid tissue element, and 
that the epithelial part is not much affected and persists for a 
longer period. 

As to how the evolutionary changes enumerated actually occur 
in the different stages of life in Filipinos, and at what rate and 
to what limit this organ continues to grow in the race; and once 
its maximum size and usefulness are reached, what relative 
extent of regressive changes is undergone by this organ, are 
questions and problems of intriguing interest and importance, 
especially in connection with the study of those problems 
directly related to the physical and constitutional make-up of 
the race. Such problems are closely allied to the various proces¬ 
ses of body growth and development and are intimately related 
to the different alergic conditions inherently connected with 
the resistance of the body systems to various diseases that are 
commonly observed in Filipinos. To help solve the aforesaid 
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problems on the growth condition of the thymus in Filipinos, 
there are, of course, required many painstaking observations 
on actual human material that should be comprehensive enough 
to cover the entire span of life. It is obvious that the study on 
the topography, dimensions, and ponderal condition of the organ 
calls for the first attention; and, therefore, it is the first in¬ 
quiry and study that is followed and here presented. We 
hope that other problems, of a more-advanced nature, on the 
study of the thymus can be attended to later. 

MATERIALS AND METHODS 

For this study of the thymus there were dissected, examined, 
and measured 338 bodies, both fresh and embalmed, that ranged 
in age from birth to 16 years. There were 202 males and 186 
females. These cases were divided into three series for age¬ 
grouping and for other technical reasons. The first series 
includes those full-term stillborns or newborns who died during 
or soon after delivery. In these cases all the important body 
dimensions were taken, and the thymus was carefully dissected 
out, measured, traced, and its topography carefully studied. 
This group numbered 29 cases, of which 17 were males and 12 
were females. The members of the second series were new¬ 
borns 24 hours to 2 days of age, in which the body dimensions 
were also taken and the dimensions and weight of the gland 
were also carefully recorded though its topography was not 
traced. There were in this group 164 cases, of which 100 were 
males and 64 were females. The third series comprised those 
cases that had lived from 2 days to 15 years. In this group the 
thymus was carefully measured in autopsy, although no tracing 
of its topography could be made. This series numbered 145 
cases, of which 85 were males and 60 were females. 

It is to be mentioned, in this connection, that many of the cases 
belonging to the first series were fairly well-developed and well- 
nourished foetuses, as shown by their appearance and weight 
Many of them, as reported in their obstetrical record and 
as found in autopsy, died during their prolonged or difficult 
delivery, either through traumatic injury or through asphyxia 
suffered during parturition, as frequently happens in foetuses 
that are fairly large. The cases belonging to the second series 
were of various degrees of body nourishment; some were fairly 
well developed while others were quite emaciated. In both of 
these two newborn series no material was included showing any 
gross pathological condition or abnormal development of the body. 
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The third series consisted to a great extent of poorly nour¬ 
ished, underweight children. The older ones, particularly had 
suffered from one form or other of gastrointestinal troubles 
from which many of them had died an early death. 

The newborn foetuses of the first and second series belong to 
the collections of embryos, foetuses, and newborns of the De¬ 
partment of Anatomy of the College of Medicine, University 
of the Philippines. These were gathered from various sources— 
mainly, hospitals and charity institutions in Manila for the 
last few years—and are intended primarily for various other 
studies on the subject of embryology, growth, and physical 
development of the Filipinos. 

The study of the thymus in the first group was made after 
the bodies had been embalmed to provide sufficient hardening 
of tissues and organs indispensable for the exact topographical 
study of the gland and to insure certain fixed points of reference 
in these specimens during the process of tracing and graphic 
reconstruction as recommended by Scammon in the use of his 
graphic reconstruction apparatus. The studies that were fol¬ 
lowed over the second and third series of cases, however, were 
all done in necropsy when the specimens were yet fresh and 
unembalmed. These cases were those received in the City 
Morgue from all parts of the city and were autopsied within 
forty-eight hours after death. Adequate mathematical computa¬ 
tions and the necessary quantitative determinations were made 
and allowances given in determining the ponderal and dimen¬ 
sional conditions of the thymus when fresh, on the one hand; 
and when preserved, on the other, for the necessary comparative 
standing of the data derived from the three series. The details 
of the process of this computation have purposely been omitted 
in this report. 

The embalming fluid used in all the preserved specimens is 
10 per cent aqueous solution of formaldehyde injected into the 
great vessels of the thigh and neck. This same solution is used 
in the preservation tanks wherein all our specimens are im¬ 
mersed and kept. 

In exposing the thymus there were reflected primarily the 
skin, subcutaneous tissues, and superficial musculatures of the 
anterior surfaces of the neck and chest. Several definite points 
of reference were first determined and securely designated by 
long pins through the chest. A complete tracing of the exposed 
cartilagenous and bony framework of the chest was then made 
on coordinate paper, under the reconstruction glass platform of 



286 The Philippine Journal of Science «3s 

Scammon’s reconstruction apparatus with the aid of his tracing 
ocular (Plate 1). Once this was completed, the entire anterior 
bony and cartilagenous framework of the breast (the sternum, 
costal cartilages, clavicles, and ribs) was detached by lateral 
incisions along the mid-clavicular and anterior axillary lines of 
both sides. The sternomastoid and infrahyoid muscles were 
dissected and reflected upward. After this dissection, there 
were naturally exposed the anterior mediastinum and part of 
the pleural cavities on each side containing the lungs, together 
with the larynx, thyroid and thymus glands, and the pericardium 
as they were seen from the anterior aspect. By the same 
procedure, an accurate outline tracing of the gland was then 
made on the same tracing of the bony framework of the thorax. 
All the twenty-nine cases of newborns belonging to the first 
series were traced and plotted identically in this manner. All 
the tracings were made after the important stage of dissection 
was finished. This is done for the purpose of studying closely 
the exact topographical position of the thymus in reference to 
the other structures of the neck and trunk closely related to it. 
The various dimensions of the organ were then taken with fine- 
pointed calipers to ten-hundredths of a millimeter. The pos¬ 
terior topographic relations of the organ were then exposed and 
traced on the tracings already made of the superficial structures 
and thymus. 

The author desires to acknowledge, in this connection, the 
valuable help rendered by Dr. Braulio Borlaza in doing some of 
the initial dissection of our cases at the beginning of our work. 
Doctor Borlaza was formerly an instructor in the Department. 
His stay with us was cut short by his unexpected sickness, hence 
his valuable assistance in this particular line of investigation 
was early interrupted. 

RELATIONS, POSITION, AND FORM OF THE THYMUS 

In the fresh condition the thymus is pale grayish pink, soft in 
consistency, slightly less resistant than the atelectatic lung of 
the newborn, and molds itself to the surrounding structures quite 
easily. Under such conditions, the dimensional measurements 
and the topographic determination of the position of the gland 
are not securely obtained—hence, fixation in situ is advisable 
before such observations are recorded. 

The immediate relations of the thymus vary slightly with its 
size and shape. The extent of its contact with other structures 
in the mediastinum depends upon various factors; such as, the 
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degree of growth of the organ itself, the extent of the medial 
expansion of the lungs on either side, and the relative inclina¬ 
tion and expansion of the heart at the postero-inferior side of 
the thymus. The manubrium and the upper part of the body 
of the sternum are immediately anterior to the gland as also 
frequently are the cartilages of the first three ribs, and even 
of the fourth and fifth, occasionally. The extent of their con¬ 
tact depends upon the limits of the transverse diameter of the 
thymus, which may reach from 0.5 to 1.5 centimeters beyond 
the lateral borders of the sternum. The cervical portion of the 
thymus is covered anteriorly by the sternohyoid and sternothy¬ 
roid muscles with the deep cervical fascia intervening between. 
It rises as high as 2 centimeters above the superior border of 
the manubrium. Posterior to the thymus are found the left 
innominate vein, which obliquely crosses it; the inferior thyroid 
vein, and the inferior vena cava. Lower, and also in contact 
with the thymus, is the pericardium, which covers the atria, 
the arch of the aorta, and the trunk of the pulmonary artery. 
Part of the pericardium covering the right ventricle of the heart 
is also overlapped by the inferior border of the thymus, espe¬ 
cially when the gland is elongated in shape and when lower in 
position. The posterior relations of the cervical portion are 
the trachea, the branches of the inferior thyroid vein, and the 
thyroidea ima. On each side, the lateral borders of the thymus 
are also in contact with the mediastinal reflections of the pleura, 
which are occupied inside by the anterior edges of the lungs. 
These structures tend to encroach and press upon the lateral 
edges of the thymus medialward for a varying extent in the 
cases wherein the inspiratory distention has already been 
established. 

Text figs. 1 and 2 are taken directly from the reconstruction 
tracings. They show the anterior and posterior relations of the 
thymus—fig. 1 in a foetus that has not yet breathed and fig. 2 
in a foetus that has had respiration established. 

From actual observation in the process of autopsy and dis¬ 
section of our cases of over three hundred children, we did not 
find a single instance of enlarged thymus sufficient in volume 
to produce actual pressure obstruction against the surrounding 
structures. Such a condition has been frequently mentioned 
and attributed to this organ to help explain in many cases cer¬ 
tain disturbances associated with respiratory difficulties in in¬ 
fants and young children. In fact the thymus appeared to us too 
soft when fresh, with an easily molding consistency, to produce 
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Fro l. Relation* and topography of the thymus la a totals that has 
not yet breathed (ease 24); a, anterior relations; b, posterior tela* 
tions. 


IMS 


stenosis or pressure obstruction against the tracheobronchial 
tree and the lungB. What we have actually found is rather the 
reverse; that is, the pressure against the thymus resulting from 
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Flo. 2. Relation* and topography of the thynnu in a newborn that 
hat had retpirttion eatablithed (cate 22) ; a, anterior relatione; 6, 
potter (or relation!. 


the expansion of the lungs was sufficiently effective to crowd 
the gland medially, and this is undoubtedly responsible for the 
production of the elongated form of thymus in children in 
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whom the respiratory function has been fully established. This 
condition will be described more in detail, presently, in the 
description of the position of this organ. 

In regard to the position of the gland, we have observed that 
there is a preponderance of the thoracocervical location of the 
thymuB in Filipino newborn children. This position has the 
greater portion of the gland in the thorax and the lesser part in 
the lower cervical region. This condition was found in 86.2 per 
cent of our newborn cases. On the other hand, the cervico- 
thoracic position, where the main part of the gland is found in 
the cervical region and the lesser part in the thorax, was met 
with in only 6.9 per cent of our cases. The exclusively thoracic 
position of the thymus in our series was also found in 6.9 per 
cent of cases. There has not been seen a single case of newborn 
where the thymus was exclusively located in the neck. 

In older children and young adults the exclusive thoracic posi¬ 
tion of the thymus was the one found with greater frequency. 
In the adolescent stage it was seen that a considerable number, 
around 66 per cent of cases, were of the exclusively thoracic 
location. In children around 6 years of age. however, the tho¬ 
racocervical position of the organ still predominates, the 
frequency reaching about 72 per cent. These findings seem to 
indicate that with the normal growth-process of elongation of 
the neck and extension of the head, together with the expansion 
of the thorax from infancy to the adolescent stage, there exists 
collaterally a shifting of position of the thymus from the cervical 
to the thoracic region. This is probably effected, in one way or 
another, by such influences as organic pressure and tissue trac¬ 
tion resulting from growth and changes of position of neighbor¬ 
ing organs and structures in response to the alterations of the 
attitude of the head and thorax together with the direct influence 
of gravity. It is to be remembered that the condition of kinetic 
and dynamic tissue growth and expansion at this period of devel¬ 
opment, is in its highest expression. In fact the change of posi¬ 
tion of the thymus must be regarded as one of the many ex¬ 
amples of the occurrence of such normal phenomena in the body. 

A considerable range of variation was found in the form and 
shape of the thymus. The form is primarily and fundamentally 
influenced by the number of lobations of the organ during em¬ 
bryonic life, and secondarily, during the foetal stage, by the 
effect of immediate contact or actual pressure exerted by the 
neighboring organs against the gland, mote particularly by 
those actively moving or expanding organs of the thorax. The 
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Ficfc 8. Two typical forma of elongated thymus aa produced by the 
pressure expansion of the lungs; a, case 7; b, caae 18 . 


thymus may, of course, attain in its very early development, 
a unilobular, bilobular, and trilobular condition. If the division 
of the lobes is imperfectly attained or there is an apparent 
tendency of the lobes to fuse, this form is classified as conglom¬ 
erate, Text fig. 4 represents the different forms of thymus 
as we have found them in situ. In our newborn series the 
bilobed condition of the organ reaches a frequency of 48.8 per 
cent That of the conglomerate type is found in 84.5 per cent 
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of cases, while the trilobed condition is met with in only 17.2 
per cent. If the transverse diameter of the whole organ is 
longer than the vertical diameter this is known as broad thy¬ 
mus. If the latter measurement, on the other hand, is longer 
than the transverse diameter, this type is known as elongated 
thymus. It was found in our series of newborns as similarly 
described by others for other races that the pressure exerted 
by the expanding lungs, encroaching on each side of the thymus, 
had much to do in determining the ultimate shape of this gland. 
It was obvious that there was a tendency for the anterior 
borders of the two lungs to press and crowd the lateral borders 
of the thymus towards the median line at the onset of active 
respiration. This pressure would naturally help reduce the 
transverse diameter of the gland, producing thereby an elon¬ 
gated type of thymus in many infants examined. What seemed 
to have happened in many instances at the beginning of the 
respiratory expansion of the lungs was the primary anterior 
overlapping of the lateral part of the thymus by the antero¬ 
medial edges of the lungs. This overlapping was in fact one 
of the most noticeable invariable signs of established respira¬ 
tion in all of our foetuses that had already breathed. (See 
Table 8, the resume of the series of twenty-nine foetuses.) In 
older children, the constant encroachment and pressure by the 
lungs has produced permanent pressure-marks against the lateral 
sides of the thymus, thereby helping it to retain its elongated 
narrow position in the middle portion of the anterior medias¬ 
tinum. Text fig. 3, a and b, shows two typical forms of this 
elongated thymus as produced by the pressure-expansion of the 
two lungs. (Cases 7 and 18, respectively.) 

SIZE AND WEIGHT OP THE THYMUS IN THE NEWBORNS 

The mean weight of the thymus for the male full-term new¬ 
borns is 8.1 grams. The maximum weight observed is 16.2 and 
the minimum is 0.9 gram. For the female newborns the mean 
weight is 5.5 grams, with the maximum and minimum weights 
11.8 grams and 0.9 gram, respectively. The two extremes of 
the weight of the thymus found for the two sexes show that 
there exists a wide extent of variation in the ponderal condition 
of this organ in Filipino newborns. We have observed this 
condition very early in our necropsies of these children and it 
appealed to us as indicating that the great degree of variation 
existing in the state of nutrition and body weight of these 
children may really have been responsible for the wide ponderal 
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Tig. 4. Different forma and ehapee of the thymue; <k unflober type, oaee 24; 6, bUobar 
type, ease 9; e, trUobar type, ca»e 16; d, conglomerate type, oeee 24. 


variation of the thymus observed. This will be discussed fur¬ 
ther in the latter part of this paper. 

The dimensions of the thymus for the male newborn give the 
mean values of 48.7 and 86.6 millimeters for the length of the 
right and left sides, respectively; 87.6 millimeters for the mean 
breadth and 14.0 millimeters for the mean thickness. The max¬ 
imum and minimum ranges of these dimensions are given in 
detail in Table 1. In the female newborn the mean lengths of 
the right and left sides of the gland are, respectively, 28.4 and 
30.0 millimeters. The mean width found is 84.0 millimeters and 
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Table 1 .— Mean, maximum, and minimum values of body measurements and 
dimensions, weight, and module of the thymus toith their highest fre¬ 
quency distribution in Filipino newborns (series of 29 cases), 

MALE SERIES. 







Range of highest 

1 





frequency. 

| Measurement?. 


Mean. 

Maximum. 

Minimum. 


— 

-- 






Actual value. 

Per cent. 

| Standing height.„. 

..era _ 

43.1 

33.0 

37.0 


46 

75,0 

Sitting height. . -,,, 

. .cm.. 

28.8 

36,0 

24.5 

26 

28 

48.7 ; 

j Body weight... 


2,819.8 

8,748 0 

1,573.0 

1,600 2,600 

76 0 

i Body volume.... 

...cc.. 

2,269.1 

3,650.0 

1.450.0 

2,000-2,400 

87.5 j 

Circumference of thorax .. 

..cm.. 

28.7 

34.5 

24.0 

24* 

28 

60.0 

Circumference of bead- 


81.6 

86.0 

23.0 

28 

32 

76.0 

Measurements of thymus: 








1 Weight ___ 


8.1 

16.2 j 0.9 

0.6- 

10 

76 0 

1 Length- 








Right side . „_ 

.mro. 

48.7 

71,0 

28.0 




Left side__ 

.mm.. 

38.6 

69.0 

22.0 



Breadth.. 

.mm 

37.6 

61.0 

16.0 




Thickness. 

.mm. _ 

14.0 

44.0 

8.0 

_ .. 


. 

Module. ... 


30. G 

1 ] 

62.6 

18.6 

26- 

86 

56.8 



FEMALE SERIES 





Standing height-_. 

..cm.. 

42.0 

52.0 

87.6 

86- 

46 

84.6 

Sitting height. 

..cm.. 

27.8 

84.7 

24.6 

u- 

26 

88.4 

Body weight.. 

-g.. 

2,036.0 

3,744.0 

1,180.0 

1,000-2,000 

61.6 

Body volume.. 

...CC.- 

1,972.8 

3,650.0 

1,120.0 

1,200-2,000 

61.5 

Circumference of thorax.. 

cm. 

28.2 

87,0 

22.8 

28- 

SI 

61.6 

Circumference of head.. .~ 

-.cm.- 

81.6 

42.0 

25.0 

26* 

84 

60.2 

Measurements of thymus: 








Weight. ... 

-g--! 

6.6 

U 8 

0.9 

0.6- 

10 

84.6 

Length— 








Right side. 

.mm.. 

28.4 

39.0 

18.0 




Left fide.__ 

.mm. „j 

80.0 

38.0 

19.0 | 

i 


Breadth__ 

.mm. _| 

34.0 

68.0 

24.0 

.l 

i 

Thickness._... 

.mm. J 

18.0 

64.0 

2.0 

_; 


Modulo.... 

I 

i 

26.2 

86.0 

17.3 | 

16- 

20 

88.4 


the mean thickness is 13.0 millimeters. Therefore, there is seen, 
relatively, a smaller size of thymus in the female than in the 
male in corresponding: parallel to the lesser mean weight of 
the organ in the former. From the comparative standing of 
the maximum and minimum values of the various dimensions 
of the thymus, as shown in Table 1, it is noticed that there is 
wider variation in the thickness than in the breadth, and that 
in the latter dimension there is also a greater variation than is 
found in the mean length of the organ. These relative con- 
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ditions of variations in the three dimensions of the gland are 
true for both the male and the female newborns of our series. 


Table 2.— Frequency distribution of standing height of newborns with the 
actual averages of sitting height, body weight, and volume and the 
weight and module of the thymus (series of 2V cases). 


Standing height. 

. 1 

\ 

l 

Vn- | 
quency. j 

Rnnge. 

Average. 

CatM*. 

. 

m. 

_ 

cm. 

... 

P. ci. 

86-40 

84.8 

1° 

84.5 

40-60 

42.7 

j 13 1 

44.9 j 

! 45-50 i 

47.9 

8 , 

1 to n ; 

! 60-66 | 

I 52 3 

' 8 

10.8 ! 

.. _ I 

| Total . ' 


j 29 

ioo ; 


Moan value for the Mfita 


I 

Sitting j Body 
height, . weight, 
average. I average. 


rm. 

26.0 

27.9 

32.0 

34.5 


j Body 
S volume, 
j average. 


S’ 

1,625 

2,100 

8,023 

8,628 


ec. 

1,572 

2,060 

2,588 

3,566 


Thymua. 


Weight. Module. 

J., 


4.3 
6 3 
10.7 
8.7 


25.4 
29.2 

88.4 
88.8 


30.1 


2.696 2.445 


7.5 I 


80.1 


The mean value of the module of the different dimensions of 
the thymus of the newborns is 30.6 millimeters for the male and 
26.2 millimeters for the female. The maximum and minimum 
module values recorded are, respectively, 52.6 and 18.5 milli¬ 
meters for the male and 36.0 and 17.3 millimeters for the female. 
These figures further show correlatively the existence of a rel¬ 
atively smaller size of the gland in the female group. 

It is also to be mentioned, in connection with the last point, 
that there is invariably shown in all the body measurements 
taken of these newborns, the presence of a lower condition of 
mean values in the females, both in dimensions and in weights. 
Thus, in the standing and sitting heights of these foetuses the 
values for the male are, respectively, 48.1 and 28.8 centimeters, 
whereas in the female they are, respectively, 42.0 and 27.8 centi¬ 
meters. In the body weight and body volume the mean values 
are, respectively, 2,319.8 grams and 2,269.1 cubic centimeters 
for the male; while they are, respectively, 2,036 grams and 
1,972.3 cubic centimeters for the female. Even in the position 
of the highest frequency group of these various measurements 
as shown in Table 1, there exist likewise relatively lower linear, 
ponderal, and volumetric values for the female series. 

The highest values of frequency distribution of the various 
measurements of the thymus in the series of twenty-nine cases 
are given in Table 2, and the complete record of measurements 
of each case in the group is found in Table 3. 







Table 3. —Complete record of measurements of the &9 eases of newborns with thymus carefully dissected, traced, 

and measured, and relations recorded.* 
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The ponderal and dimensional states of the thymus in the 
second series of newborns—those that lived up to the second 
day of life (consisting of 164 cases)—have consistently shown 
slightly higher values when compared with those obtained from 
the first series—cases who died during or soon after delivery 
(29 cases). Table 4 represents the actual distribution of the 
series grouping of the one hundred sixty-four cases showing 
the weight and module of dimensions of the thymus, together 
with the sitting height and body weight of the group. It will 
be observed that approximately 60 per cent of this series are 
within the standing height group of 40 to 60 centimeters, with 
the rest falling more below than above this height interval. 
A parallel comparison of these data with the records of measure¬ 
ments gathered from the first series, as given in Table 2, has 
shown that although in body weight those of the second series 
are generally lower by approximately 200 grams, yet in the 
weight and module of the thymus, they are consistently heavier 
and slightly larger. In fact, the weight of the thymus in the 
second series is from 30 to almost 100 per cent greater than 
that in the first group. In reference to the module of dimen¬ 
sions of the gland, although it is also relatively higher in this 
series, the existing difference is not as great as in the case of 
weight. All these comparative findings are readily seen by 
comparing Tables 2 and 4. 

TABLE! 4 .—Frequency distribution of standing height , with the group aver¬ 
ages of sitting height , body weight , and the weight and module of the 
thymus in newborns (series of 1CU cases)* 


Standing height. 

Cages. 

Frequency. 

Sitting 

height. 

Body 

weight. 

Thymus. j 

Grouping. 

Average. 

Weight. 

Module. 

cm. 

dm. 


P. ct. 

cm. 

9* 

9- 

mm. 

80-86 

88.7 

18 

19.98 

24.0 

946 

8.8 

20.8 

86-40 

88.4 

20 

12.19 

27.8 

1.314 

8.1 

27,2 

40-46 

40.0 

02 

81.71 

80.6 

1.861 

11.4 

82.1 

46*60 

47.8 

46 

27.44 i 

34.0 

2,628 

16.3 

30.1 

50-66 

52.4 

21 

12.80 

37.4 1 

2.996 

14.8 

87.1 

66-60 
60-66 j 

67.8 

4 

2.44 

88.1 | 

i,___ 

8.848 

10.2 

84.7 

65-70 , 

68.6 

2 j 

1.22 

46.0 

6,067 

10.0 

18.8 

70-76 j 

72.0 

! 2 ! 

1.22 

40.0 

6,812 

4.0 

19.1 

Total 


1 164 

100 



.| 








I Mean values for the aeriea .. ___ _ ... 

81.7 

2,172 

12.4 

82.0 
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81,8 

Table 5 .—Comparative table of averages of the height and. weight of the 
body and the weight and module of the thymus from the two aeries of 
newborns and their mean averages . 






Thymua. 


Standing 

height. 

Sitting 

hoight. 

Body 

weight. 

Weight. 

Module. 


cm. 

cm. 

g. \ 

0* 

mm. 

Seriee of 29 caeaa.. 

41,4 

80.1 

2,595 

6.8 

30,1 

Serine of 164 cum __ .. . .. 1 

44.9 

81.7 

2,m 

12.4 

82.0 

Mean average ct 198 newborn* 

r_.„ 

30.9 

2.888 

9.6 

81.0 

- . _ . . : 

: 1 

— 

. 

_ _ 

1 


Such an unparalleled condition of the weight of the body on 
the one hand and of the weight of the thymus on the other in 
our two groups of newborns appear to us as probably due to 
the actual occurrence of that generally observed condition of 
initial loss of body fluid noticed soon after delivery. This post¬ 
natal loss within the first two days of life must have been the 
contributory factor that determined the lowering of the body 
weight in the cases of our second group. Whereas the body 
weight in the first series has been taken immediately after 
delivery and before the initial loss of fluid could have taken 
place, that of the second series was taken from several hours 
to two days after birth, certainly after some amount of body 
fluid must have been already eliminated. The thymus has not 
appeared to be affected at all by this process of loss of body 
fluid, as evidenced by our findings that neither in weight nor in 
dimensions the gland showed appreciable decrease. In all prob¬ 
abilities this organ, like the other ductless and nonexcretory 
organs in the body, ordinarily does not lose fluid after birth. 
On the other hand it seems quite true that the thymus continued 
to undergo a rather rapid postnatal growth and that the dif¬ 
ference in weight noted between our two series of newborns, 
expresses the ponderal rate of growth of this gland from the 
time of birth up to the second day of life. 

In the light of these findings it appears quite obvious 
that the thymus undergoes a fairly rapid growth or increased 
expansion in size within the first two days of extra-uterine life. 
Whether this is due to an actual proliferation and growth of 
the cellular elements of the gland or rather to the increased 
blood supply or to an accelerated circulation of the blood within 
the substance of the organ, we cannot very well tell until more- 
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comprehensive histological studies are made. At any rate, there 
seems to be sufficient indications to consider the above condi¬ 
tions as tangible expressions of the relative functional import¬ 
ance of this endocrine gland at this period of postnatal develop¬ 
ment. 

Summarizing the ponderal and dimensional findings here noted 
as obtained from the two series of newborns of one hundred 
ninety-three cases, both male and female, as given together in 
Table 5, we have as follows: Standing height, 48.1 centimeters; 
sitting height, 30.9 centimeters; body weight, 2,383 grams; 
weight of thymus, 9.6 grams; module of the thymus, 31 centi¬ 
meters. 

SIZE AND WEIGHT OP THE THYMUS IN YOUNG CHILDREN 
AND ADOLESCENTS 

Our records of measurements for older children are sum¬ 
marized in Table 6. It is regretted that we do not have a 
greater number of cases for the older series reported here. It 
will be seen from this table that cases over 100 centimeters in 
crown to heel length (approximately from the fifth year of age 
up) are not over twenty-four in number, and that their serial 
distribution runs from two to eight cases only. We fear that 
the number gathered for the age beyond the second year of life 
may not be comprehensive enough to warrant more than ten¬ 
tative conclusions. We are, therefore, presenting our observa¬ 
tions and findings on this series as preliminary reports only, 
subject to revision when more material may be gathered and 
studied. It has been our experience for many years now that 
only a few pauper cases of older children and even much less 
of the age nearing adolescence, reach the City Morgue, where 
most of our cases are collected. So, necessarily our studies on 
the postnatal development of the internal organs find some inter¬ 
ruptions at this age and more particularly at the preadolescent 
period of life. 

As observed from Table 6, there takes place a gradual, though 
somewhat irregular, increase in the weight of the thymus from 
birth up to the standing height of 100 centimeters. At this 
stage the weight of the organ of the infant is already double 
that at birth. In the group between the standing height of 90 
and 100 centimeters, corresponding, approximately, to the age 
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of 4.5 years, and in that between the height of 120 and 130 
centimeters, corresponding to the ages of 8 to 11 years, there 
are seen considerably more ponderal increases in the weight of 
the thymus, reaching as much as 15.5 grams for the former 
group, and 31.1 grams for the latter. These marked increases, 
particularly that in the younger group, may probably be attri¬ 
buted to the variation in sampling of limited cases and may 
carry no developmental significance. On the other hand, they 
may really denote the true conditions in which this organ is 
found during these two age intervals. We will refer to this 
point again more in detail in an appropriate section of our 
discussion of the subject. 

Table 6 ,—Frequency distribiition of standing height tvith the actual aver¬ 
ages of age , weight of the body , and weight of the thymus in the casts 
that have lived from the second day up to the fifteenth year of life 
(series of 1U5 cases). 


Standing height. 


Fr*~ 

Age. 


Average 

body 

weight. 

Average 

thymus 

weight. 

Grouping. 

Average. 


queney. 

Limit*. 

Average. 




P. ct. 



9. 

0- 

40- 50 

46.7 

22 

18.8 

2 day* to 2 month*. 

1.5 months-. 

2.652 

6.62 

60 60 

66.0 

Zi 

28.4 

1.6 to 18 month* __ 

3.8 months.. 

8,378 

4.78 

60- 70 

66.1 

21 

14.6 

8.6 to 18 months.. 

9.2 months . 

6,805 

7.38 

70- 80 

76.6 

20 

18.8 

9.0 to 86 months 

26.0 month*..! 

6,791 

6.17 

80- 90 

86.8 

IS 

! 9.0 

1.6 to 4 years... 

2.6 yearn . .-j 

8,862 

9.81 

90-100 

95.0 j 


7.6 

3.0 to 7 years .. 

4.4 years 

11,371 

16.64 

100-110 

107.6 j 

*! 

! 21 

5 to 7 years- 

6 8 years _ - { 

14,400 

11.67 

no -120 

117.0 | 

2 i 

! 1.4 

7 to 8 years... 

7.6 years.. | 

17,626 1 

I 10.10 

120 180 

| 126-1 j 

• 1 

4.1 

8 to 11 years. 

9 .7 year* . . j 

21,898 | 

j 31.14 

180-140 

185.0 

a i 

6.6 

12 to 16 yean.. 

18. t years_ 

26.788 

19.71 

140-160 

149.0 ; 

3 i 

2.7 

12 to 16 years. 

18.7 years _ 

88,000 

19.11 

160-160 

164.6 1 

2 1 

2.1 | 

I 18 to 16 year* 

14.3 year*.. 

41,907 

17.81 


Total.. 145 j 100 


In the oldest and last three age groups of the table there 
appears to be a continuous increase in growth of the thymus, 
although in a relatively lesser degree than in the previous stages. 
It is noticed that at a standing height of 126 centimeters, corre¬ 
sponding to the age of about 9.5 years, the weight of the thymus 
is already four times that at birth. This ponderal condition 
remains uniformly sustained excepting only for a very slight 
retardation in one instance in the group, in the stage of 160 
centimeters height, corresponding to the age of 16 years. The 
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rather abrupt increase in weight at the standing height of 126 
centimeters may be interpreted as a heightened state of growth 
at that age with a probable collateral increase in the internal 
secretory function of the gland. It is, of course, known that 
at this age, especially in the male, the developmental processes 
of the body, more particularly in reference to longitudinal 
dimensions of body segments, are most rapid and that it is at 
this period of life precisely when the epiphysial ends of long 
bones lengthen the most. It may be possible that the highest 
normal activity of the thymus is exerted at this period of develop¬ 
ment. It is noticed also from the same table that the stages 
following this exacerbation in the increase of weight of the 
organ there is initiated a period of stationary or even of very 
slight decrease in the ponderal state of the gland, continuing 
and extending to the cases with a standing height of 154 centi¬ 
meters, or approximately the age of 15 years, the highest age 
limit of this series. 

Table 7.— Summary table of measurements from all the series of cases 
(338) together with the percentage of the weight of the thymus to the 
body weight. 


Standing height. 

Grouping. j Average. 

Cases. 

Body weight. 

Thymus 

weight. 

Percentage 
weight of 
thymus to 
body weight. 

cm. 

cm. 



0 . 


80- 40 

35.6 

48 

1.298 j 

7.06 | 

0.548 

40- 50 

45.4 

135 

2,428 j 

9.86 j 

0.406 

60- 60 

64.3 ! 

62 ; 

3,459 

9.62 | 

0.878 

60- 70 

66.8 j 

28 

5.190 j 

8.66 

0.166 

70- 80 

78.8 

22 

6,061 

5.08 

0.088 

80- 90 

86.3 

IS 

8,862 

9.81 

0.105 

90-100 

96.0 

11 

11,871 

16.64 

0.186 

100-110 

107.6 

8 

14,400 

11.67 

0.081 

110-120 

117.0 

2 

17,525 ! 

10.10 | 

0.067 

120-180 

126.1 

6 

21,898 

81.14 

0.142 

180-140 

185.0 

8 i 

25,788 

19.71 

0.076 

140-160 

148.0 


88,000 

19.11 

0.067 

150-160 

154.6 


41,907 

17.81 

0.042 


The ponderal state of the thymus when compared with the 
body weight shows a decreasing growth ratio from the time of 
birth up to the fifteenth year. Such a disproportionate condi¬ 
tion of growth between the two is shown in percentage basis 
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in Table 7, and graphically presented in fig. 5. It is obvious 
from the table that the growth of the body in terms of weight, 
which is quite fundamental, advances much more rapidly than 
the weight of the thymus after birth and that this lagging is 
still greater as adolescence is approached. Thus, at the standing 
height of 30 to 40 centimeters, the proportion of the weight of 
the thymus to the weight of the body is around 0.54 per cent; 
at the height of 90 to 100 centimeters, its percentage relation 
to the body weight is only about 0.13 per cent, and at the height 
of 150 to 160 centimeters this proportion has dropped to 0.04 
per cent. Of course, it is generally known, although not yet 
fully accepted, that the absolute weight of the thymus increases 
quite rapidly until the third year of life and is supposed to 
change but slightly to the seventh year, when the organ again 
starts gradually increasing in weight until the eleventh year. 
From this time the weight and dimensions of the organ are 
known to decrease rapidly. This course of growth is believed 
to be true for both sexes, only that at the eleventh year the 
gland is found to be larger in the female. In the present study 
we could not determine precisely and specifically these varying 
ponderal conditions of the thymus as observed in different ages, 
doubtless because of the limited number of cases studied in our 
series, which unfortunately cannot offer a fair number of age 
distribution throughout our age groupings. We have observed, 
however, that in our series there is an abrupt increase in the 
weight of the thymus at the standing height of 126 centimeters, 
approximately corresponding to the age of 9.5 years; and that 
following this rapid increase there is also a stationary or even 
a slight decrease in weight of the organ until the fifteenth year. 
We may presume from this that it may be possible that, 
with the distinctly different series we are dealing with the 
precise age period of rapid exacerbation of increased weight of 
the thymus, which normally happens at the seventh year of 
life in Caucasian children of temperate regions, may really 
occur at the ninth year of age in our children of Malayan stock 
and living in a tropical country. However, this presumption 
needs further study and verification through more-extensive 
observations of a larger and more-comprehensive series of cases. 
For the present we leave this tentative assumption as an open 
question subject to further study. 
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Fig, 6. Pondeml rat* of growth of the body and the thymus from the time of 
birth to the fifteenth year of age. 


VARIATIONS OF THE WEIGHT OF THE THYMUS WITH CHANGES IN 

BODY WEIGHT 

Previously we have emphasized the finding that there exists 
a wide extent of variation in the ponderal state of the thymus 
in our series of newborns and that there is also observed, in 
apparent direct relation with this, a similarly wide degree of 
fluctuation in the body weight of our cases. To understand 
more clearly what direct bearing these two observations have 
on one another, we segregated the newborn cases into two 
groups of distinct body weights—one group of nonemaciated 
cases having body weights above 2,000 grams, and another group 
of poorly nourished newborns whose body weights were less than 
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2,000 grams. The relative standing of these two groups in their 
ponderal qualities are given in Tables 8 and 9. It is clearly 
demonstrated in these tables that in both series of newborns 
(series of 29 and 164) those possessing body weights of more 
than 2,000 grams almost invariably possess also larger and 
heavier thymuses than those belonging to the emaciated group. 
This is true not only for the mean ponderal values but also for 
the minimum and maximum records of weights. These two 
tables give for both weight and module of the thymus their 
minimum, mean, and maximum values, all of which invariably 
follow the same parallel fluctuations observed between the 
emaciated and nonemaciated groups. 


Table 8. —Average weight and module of the thymus in the nonemaciated 
newborns (body weight above 2,000 grains). 



Body weight. 

Weight of thymus. 

Module of thymus. 

Series. 

Mini¬ 

mum. 

Mean. 

Maxi¬ 

mum. 

Mini- 

mum. 

Mean. 

Maxi¬ 

mum. 

Mini. 

mum. 

Mean. 

Maxi¬ 

mum. 

Series of 29 auras (16 ones) 

2.080 

2,712 

8,744 

1.6 

10.2 

28.0 

19.0 

82.9 

56.6 

Series of 164 esses.... 

2,008 

2,598 

8,600 

3.0 

U.l 

45.0 

18.8 

85.9 

61.0 

Average values.. 

2,016 

| 2,652 

s 8,872 

2.2 

18.1 

86.5 

~186~ 

84.4 

1 

61.8 


Table 9. —Average weight and module of the thymus in the emaciated new¬ 
borns (body weight below 2,000 grams). 



Body weight. 

Weight of thymus 

Module of thymus. 

Series. 

Mini¬ 

mum. 

Mean. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Mean. 

Maxi¬ 

mum. 

Mini- 

mum. 

Mean. 

Maxi¬ 

mum. 

Series of 29 cases (18 cases) 

1,180 

1.685 

1,975 

0.9 

8.9 

8.6 

18.8 

24.2 

82.6 

Series of 164 casss (108 

577 

1,418 

1,994 

1.0 

! 

9.6 

i 

27.0 

8.8 

28.0 

46.6 

Average values. 

P™! 

1,626 

1,988 

"To. 


17.8 

18.8 

26,1 

_ 

89.6 


The foregoing shows that whereas the mean weight and 
module of the thymus are, respectively, 13.1 grams and 34.4 
centimeters for the nonemaciated newborns, they are 6.7 grams 
and 26.1 centimeters for the emaciated group. The discre¬ 
pancy in the weight and dimensions between the two groups 
is obviously considerable. As to what actual condition of mor¬ 
phological differentiation and functional changes this means for 
the thymus, we cannot very well ascertain until further micro¬ 
scopical studies of the organ under varying condition of nutrition 
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are undertaken. Of course it may be presumed that this is due 
to certain varying changes in the amount of development of the 
stroma and probably also of the adipose tissue present in the 
gland. The influence of the latter, however, might be doubtful, 
for we have observed that in the newborn and in early childhood 
there is hardly any adipose tissue in the organ. Moreover, adi¬ 
pose tissue is known to make its appearance in the stroma of 
this gland rather late in childhood and its rapid increase occurs 
only when involution has set in, usually in the eleventh to the 
fifteenth year. It does not seem probable, therefore, that this 
would really explain the variation found in the ponderal con¬ 
dition of the thymus in the emaciated and nonemaciated groups. 

Another explanation, which we are inclined to consider as 
more probable, refers directly to the question of nutrition itself. 
It seems to be generally admitted that the thymus plays a certain 
important part in the maintenance of normal nutrition during 
the period of growth to sexual maturity. It appears to be true 
also that nutrition affects the morphological and probably the 
functional activity of the thymus as well. It is most likely that 
the parallel loss or decrease in weight of the thymus in our 
emaciated group is due to the presence of a premature type of 
involution in the gland of these newborns. It is, of course, 
generally true that starvation in children produces acute 
involution of the thymus and that the condition found in our 
emaciated group may very likely be the result of a mild form 
of starvation—malnutrition—causing a correspondingly mild 
process of early involution, probably some degenerative changes 
of the parenchymatous and reticular components, expressed 
grossly in its reduced size and loss of weight. 

Some authors have already pointed out the presence of fluc¬ 
tuations in the ponderal state of the thymus and that these were 
in the main accounted for by variations in the nutrition of the 
body as a whole. There is a general belief, not fully concurred 
in, that the thymus serves as a reserve storehouse for nutri¬ 
tive materials and that this reserve is called upon by the body 
during times of unusual need. Recent investigators have come 
to claim that the thymus is one of the important sources of 
nuclein supply of the body; that under a certain constitutional 
state when a high demand of nuclein is needed, as in condi¬ 
tions of inanition, in the period of sexual development towards 
the approach of maturity, or in infection, etc., this gland suffers 
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a varying degree of involution. Under the reverse condition, 
on the other hand, as in overfeeding when an increased Bupply 
of nuclein is obtained from the food, there is a correspond¬ 
ingly increased size or enlargement of the thymus. It has 
also been observed collaterally that the thymus frequently 
showed the result of excessive loss of weight much more rapidly 
than the body as a whole, and that in many exhausting diseases 
the loss in weight of the gland is proportionately much more 
than the loss in body weight. All these important points seem 
to strengthen the explanation tentatively offered by us to ac¬ 
count for the existing variations in weight of the thymus in the 
emaciated and nonemaciated groups of our series. Many of the 
collateral details mentioned must be of considerable interest and 
importance in the study and understanding of our cases, par¬ 
ticularly in their direct relation to the problems of the malnutri¬ 
tion that is generally known to exist in a large percentage of 
our children and young adults. It is our purpose to follow this 
work with a microscopic study of the thymus and we trust we 
can throw further light on these particular points. 

COMPARATIVE STUDY ON THE THYMUS 

It is of some interest to understand the comparative standing 
of our data with those reported from similar studies on the 
topography, dimensions, and weight of the thymus in other 
races. It is regretted that little literature of foreign workers 
on this subject is available locally and that we cannot present 
in this paper a more satisfactory comparative study of the thy¬ 
mus. We especially wanted to have our data compared with 
those of the Chinese, with which race the Filipinos have con¬ 
siderable blood admixture, and those of the Japanese, another 
Oriental race, of similar physical makeup. Records for the 
Chinese are yet lacking, and it appears that no study on the 
thymus for the newborn and adolescent of that race has been 
reported. Studies on the thymus for the Japanese have been 
made, but we failed to locate any direct reference to these in 
local science libraries. Data from these two neighboring Orien¬ 
tal races would have provided interesting points of comparison 
with our own findings. 

The weights of the thymus in the newborn as reported by 
various European and American observers are given below 
together with our own data for the Filipinos. 
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Weight of the thymus in the newborns, as reported by various workers. 


Amado (Spanish n. b.) 

r 

10*5 


Bovaird and Nicholl 

6.0 


Crochet (French n. b.) 

3.0 - 

- 5.0 

Figueira (Portuguese n. b.) 

3.62 


Holler (German n. b.) 

3.0 


Haugsted (German n. b.) 

8.0 - 

-12.0 

Heckel and Buhl 

8.42 


Jackson (American n. b,) 

13.0 


Koelliker and Friedleben (German n. b.) 

13.7 


Letulle 

8.5 


Merkel 

16.0 - 

-20.0 

Nafiagas (Filipino n. b.) 

9.6 


Oliver (Spanish n. b.) 

4.0 


Sappey (English n. b.) 

3.0 


Testut (French n. b.) 

5.0 



As may be noted in this list, there is a considerable variation 
in the weight of the thymus among the different races of people. 
This ranges from 3 to 20 grams, with the majority falling 
between 3 and 8 grams. The weight reported for the Germans 
alone ranges from 3 to 13.7 grams. That for the Spaniards is 
from 4 to 10.5 grams, and for the French from 3 to 5 grams. 
The American newborns, as reported by Jackson show a weight of 
13 grams for this organ. Other American observers have also 
reported a similar weight, which is obviously more than the 
average weight found for the other races. The highest reported 
weight for the thymus, however, is that given by Merkel, which 
ranges between 16 and 20 grams. It appears to us that these 
figures seem to indicate, in one way at least, that newborns of 
homogenous peoples show a lesser degree in the range of varia¬ 
tion of the weights of the organ than newborns of heterogenous 
races. Of course, this point is not new, but in our opinion it 
needs further observation and confirmation before it can reason¬ 
ably be accepted as a final and definitive conclusion. 

The average weight of the thymus for the newborn Filipinos 
as found by us is 9.6 grams. This is to a certain extent com¬ 
paratively heavier than the majority reported for the average 
weight found in the other races. In view of such a finding that 
shows the presence of a heavier thymus in Filipinos on an aver¬ 
age, may we not presume that if the gland really exerts an 
important influence over body weight at birth, as is generally 
claimed, this function would be exerted to greater advantage in 
Filipino newborns; that is, if we are to judge from the relatively 
heavier ponderal condition of the organ in our foetuses? 
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However, from our general observations and actual measure¬ 
ments of body weights and dimensions of Filipinos, this 
expected correlation between the weight of the gland and the 
growth of the body was not encountered. Under such circum¬ 
stances we must look for some causes to explain the absence 
of this kind of growth correlation in Filipinos. We hold that 
the environmental and nurtural factors for growth in Filipinos, 
and the relatively unfavorable sanitary influences generally af¬ 
fecting the race, are still in many ways detrimental to growth. 
That for this organ to effect its function of influencing proper 
growth in our group, it may be a constitutional necessity 
in the body to increase, in a proportionate manner, its size 
and weight in response or in counter action against these many 
unfavorable conditions for growth still met with in the Phil¬ 
ippines. 

This functional correlation between the growth-promoting 
organ of the body, on the one hand, and the body constitu¬ 
tion as a whole, in their integrative relation with the many 
factors of environment and nurture, on the other, may in all 
probability help explain the relatively heavier and larger thy- 
muB in the newborn Filipinos. In a former paper of the writer’s 
dealing with the subject of development he had occasion to 
emphasize the following point of direct relevance to this ques¬ 
tion, namely: 

The findings seem to signify that the internal conditions for growth of 
the fetus inside the maternal womb of the Filipino mother, although prob¬ 
ably not yet ideal, are much better than are the external factors, in¬ 
fluences, and provisions for development after birth. Filipino infants enter 
the world with a much poorer condition of environment and more meager 
facilities for good body growth, much poorer we believe than those offered 
to children of other races, who, when matured, are taller and larger than 
the Filipinos. These conditions clearly signify that there still exist, though 
not to the same extent as in the past, unfavorable environmental influences 
and factors that seriously interfere or dangerously inhibit the full at¬ 
tainment of the proper adult height and dimensions in Filipinos. Although 
opportunities for better means of living appear to have been already ini¬ 
tiated in the last decade, as shown by the actual improvement in the 
physique of the present generation, yet much remains to be studied in the 
way of providing those essential environmental and nurtural requisites 
that will effect the optimum condition of body constitution and build 
among the masses of our population. It has been definitely observed that 
our children, and even our young adults, when offered a more ideal en¬ 
vironment and placed under more beneficial influences for the promotion 
of body growth and development of physique, invariably show, barring 
anomalous body conditions, marked increment in growth and greater range 
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of body reactions leading to alertness and efficiency and to the higher type 
of mental perception and response. Such reactions clearly evidence the 
presence of latent potentiality in Filipinos that has not as yet been given 
full freedom of expression in order to give the body its maximum growth 
and development. In othor words, the constitutional growth and physical 
demands of the body in our race have not as yet been given their optimum 
opportunity, nurturally and environmentally, for the full attainment of di¬ 
mensions and size, and our raoc at present is somewhat stunted physically 
by the many varied detrimental or unfavorable factors that affect growth 
and development. 

With our present data we have observed that the percentage 
relation of the weight of the thymus to the body weight in our 
newborns is around 0.54 per cent. In late childhood this pro¬ 
portion is found to have dropped to 0.08 per cent, and at 
the age of adolescence it has reached 0.04 per cent of the body 
weight. Compared with the records from another race whose 
data, we regret to say are the only ones available to us for this 
purpose, we have found that at birth the Filipino infants possess 
a proportionately heavier thymus in relation to body weight 
than those reported by Jackson for the American newborns. 
Jackson’s percentages for these are 0.42 for the newborns, 0.12 
for late childhood, and 0.09 for adolescence. It appears then 
that in late childhood the Filipino children have a proportionately 
smaller thymus as compared with the Americans, approaching 
only about the same proportion found for the adolescent age 
of the latter, and this in spite of the fact that at birth the 
Filipinos have a proportionately heavier thymus in direct rela¬ 
tion to body weight than the American newborns. Such a con¬ 
dition may, of course, mean the existence of a relatively more 
rapid rate of growth during late childhood and during adoles¬ 
cence in Filipinos than in Americans, or that the usual process 
of thymic involution might have set in earlier in our race. We 
must mention in this connection that the actual weight of the 
thymus at the age of puberty in our group is 17.8 grams, whereas 
that reported by Jackson for this age is 88 grams. Sabotta’s 
figure for the age of puberty, probably taken from the Germans, 
is 37.5 grams, which is likewise higher than our findings. 

In our opinion the points of discrepancy brought out in these 
findings must in one way or another carry no small significance 
as to the group we are dealing with now, both from the develop¬ 
mental and nutritional standpoints, even without considering in 
any further detail the relative state of body weight to stature. 
Very likely such a condition is closely allied; if not directly con- 
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nected, with the existence of certain states of nutritional dis¬ 
turbances or of some form of dietary insufficiency in our Filipino 
children. It has been noticed and reported by our local inves¬ 
tigators for some years now, and is generally so admitted that 
there really exists a general condition of malnutrition among 
the greater mass of our people. According to Concepcion, the 
common diet of our people is unbalanced, being deficient in some 
very important food essentials. That faulty diet, through the 
lack of proper knowledge of preparing a balanced one, plays an 
important role in the causation of malnutrition in the Philip¬ 
pines. He has determined that the food essentials particularly 
lacking in the native diet are calcium, vitamin A, and probably 
vitamins B and C also. He claims that there is a marked pre¬ 
ponderance of carbohydrates, relatively little fat, and a relatively 
low proportion of animal protein in relation to the total protein 
intake in the ordinary diet of the masses. Tupas, writing on 
nutrition clinics in schools, found that as high as 40.5 per cent of 
the school children are underweight, and from his actual obser¬ 
vation and figures it appears that malnutrition is most prevalent 
among children of from 7 to 11 years, inclusive. 

Our findings on the thymus as given previously appear to us 
to substantiate that condition that would really be met with in 
the body of our children and adolescents if the above-described 
state of malnutrition and underweight actually exists in the 
young group of our population. It appeals to us that it may 
really be possible that under such a condition of undernourish¬ 
ment, and under the disadvantageous influence of deficiency in 
vitamins, the thymus might have prematurely undergone an 
early process of involution. Again, that through the particular 
lack of vitamin B in the ordinary diet of our children and adoles¬ 
cents, the thymus might have really started early its usual 
process of involution in late childhood. Thus, it is interesting 
to note that the weight of this organ at this period of life, which 
coincides with the age of the greatest prevalence of malnutrition 
as found by Tupas, is proportionately lower than that found 
for the Americans and the Germans. Through recent studies, 
it is, of course, known that in cases of vitamin B deficiency the 
thymus is the first organ to lose weight, and it is also the organ 
that atrophies the most among the structures of the body 
that suffer a similar fate. 

The possible explanation previously offered on the presence 
of weight discrepancy of the thymus during late childhood 
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between Americans and Filipinos—namely, that it might mean 
the existence of a relatively more rapid progress of body growth 
at this period of life in Filipinos—is in all probabilities incor¬ 
rect, because comparative studies on growth, from measurements 
at this age, show precisely a contrary condition—namely, there 
are strong indications that body growth-in various forms is more 
rapid with the Americans at this age of life. 

On the other hand, our explanation for the presence of a larger 
thymus in Filipinos at birth, as compared with that of the 
American newborns, as being due to functional counteraction 
of the organ against the many unfavorable influences on nur¬ 
ture and environment at that age, does not seem to fit the 
conditions found in late childhood either, when the thymus is 
proportionately very much smaller. We believe that under the 
latter condition—that is, when the child is already born—the 
nurtural and environmental influences exerted on the body are 
no longer the same as during intrauterine life, but are much 
different and changed, to enable the thymus to continue to react 
or behave in the same manner as before birth. Thus, whereas 
in the former state the nurtural supply can be considered fairly 
complete and constant in all the essentials for body growth, the 
supply after birth is quite variable, particularly in late child¬ 
hood when the dietary essentials are admittedly deficient and 
poor. Whereas, again, in the intrauterine life a uniform en¬ 
vironment is encountered, that after birth is beset by many 
unfavorable external influences. Under such conditions, there¬ 
fore, it is hard to imagine or to explain how the thymus could 
possibly react functionally in the same favorable way as before 
birth. On the contrary, all conditions affecting the body will 
overwhelmingly effect inhibition of its function and probably 
bring about its subsequent atrophy. In other words, there are 
many sufficiently unfavorable causes and detrimental factors 
that will help initiate and hasten the early involution in the 
thymus, which in fact might have actually taken place during 
late childhood or early adolescence in our group as indicated by 
our related findings. We may cite in this connection the find¬ 
ings of Tupas that there exists a considerable percentage of 
physical defects in our public-school children. His figures are 
as follows: Dental caries, 76.9 per cent; tonsilitis, 72.6 per cent; 
pharyngitis, 26.4 per cent; skin diseases, 7 per cent. 

He also reports that 97 per cent of the public-school children 
were found to harbor intestinal parasites of one form or another, 
and that either trichuris or ascaris eggs or both are found in the 



M.t 


Nafiagtu: The Thymue 


318 


fecal specimens of these children. Considering, therefore, all 
these many deterrent factors working together against the body 
growth of our children in conjunction with the nutritional and 
vitamin deficiencies admittedly present in the dietary of our 
people—facts which obviously must inhibit the normal processes 
of development—we cannot but suspect the close probability of 
the coexistence of an early involution of the thymus in Filipinos, 
particularly when this is corroborated by the morphological find¬ 
ings presented in the present work. 

Referring now to the comparative standing in the topo¬ 
graphic position of the thymus and the frequency of the various 
types and forms of this organ as found in our series and in the 
Americans, we have arranged Table 10, representing some of 
these conditions comparatively at birth and before and after 
respiration is established, to illustrate more graphically the 
parallelism existing between the two observations. The data 
for the Americans were all taken from the work of Nobach. 

Table 10 .—Comparative condition of the thymus at birth before and after 
respiration is established in Americans and Filipinos . 


Condition of thyrau* 

Newborns with respiration 
not yet establlined. 

Newborns with respiration 
already established. 

Nobach. 

Nafiagaa. 

Nobach. 

Naflagas. j 

i 

Location: 

Thoracic__,_ 

Per end . 

Per end. 

Per end. 

20.0 

1 

Per end. 

4.2 

Thoracocervical.„...,. 


100 0 

88.8 

Cervicothoracic,_____ __ 

30.0 

80.0 

. 

9.0 

Type: 

Unilobar. 

13.4 


BUohar.. 

87.8 

88.7 

76.0 

36.8 

Trttobar.....J 

8.8 

14.8 

16.0 

18.1 

Conglomerate ___ , .. 

20.0 

10.0 

46 6 

Form: 

| 82.3 

71.4 

; t 

25.0 

86.8 

Broad... ... _ j 

Elongated... _ __ .. 

! 17.7 i 

1 

28.6 

> 75.0 

63.7 

Relation with hinge: 

Both tide* overlapped... . 

f 

84.5 

Right aide overlapped., . .. 


. 1 

100.0 

18.1 

Left aide overlapped.__ _ , i 

1 4.4 

! 


80.0 


No overlapping... 

100 0 

27.4 


In the location of the thymus there is a close similarity be¬ 
tween the two groups. In a great number of the cases, from 
80 to 100 per cent, the organ is found either in the thoracocer¬ 
vical or cervicothoracic positions, and only in a few cases, 20 
per cent for the Americans and 4.2 per cent for the Filipinos, 
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has the exclusive thoracic position of the gland been observed, 
and in all of these cases the respiration has been already estab¬ 
lished. In our group of newborns who have already breathed, 
86 per cent had the thoracocervical thymus and only 9 per cent 
had the cervicothoracic location. These findings certainly in¬ 
dicate a strong tendency towards the thoracic position of the 
thymus among the newborns where respiration had been estab¬ 
lished. This may probably be explained as the result of the on¬ 
set of inspiration and the continuance of respiratory movement 
of the thorax producing the expansion of the costal walls and the 
contraction or flattening of the domes of the diaphragm, which 
create thereby a sudden volumetric expansion of the thoracic 
cavity, and thus determine the pushing in or the traction, if 
not the suction, downward of the thymus into the anterior me¬ 
diastinum. This is, in fact the most probable way we can explain 
the greater prevalence of the thoracic or even the thoracocervical 
positions of the thymus in the newborns that have had their 
respiration established. It is at least possible to imagine that 
the immediate expansion of the thoracic cavity at the onset of 
the first inspiration could mechanically help the descent of the 
thymus farther into the mediastinum. 

Within the two groups compared not a single case of cervical 
thymus has been encountered. 

As to the number of thymic lobes present in the gland, we have 
observed that the bilobar type is the most frequent in both the 
American and Filipino groups. 

In the form of the thymus there exists a close coincidence 
in the two racial groups. The broad form is considerably 
more frequent in the series that have not breathed, 82.8 per 
cent for the Americans and 71.4 per cent for the Filipinos. 
The elongated form, on the other hand, is the commonest in 
the series that have had respiration established, 75 per cent 
for the former and 68.7 per cent for the latter. The explana¬ 
tion for this interesting finding has already been presented 
and discussed in a previous section of this paper (page 292). 
We are attributing it to the effect of mechanical pressure ex¬ 
pansion of the lungs that bound each side of the thymus. With 
reference to the relation of the thymus to these organs (lungs) 
it has been observed that there is a partial overlapping of 
the lungs in one or both sides of the thymus in the majority 
of the series that have had respiratory function; but con¬ 
versely in our group, we found not a sirgle case of this over¬ 
lapping in the newborns that have not yet breathed. This 
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fact has suggested to us that the presence of this overlapping 
of organs is to be looked upon as one of the corroborative 
evidences of established respiration in the autopsies of still¬ 
born children showing such condition. 

SUMMARY AND TENTATIVE CONCLUSIONS 

A total of 338 cases, ranging in age from birth to adolescence, 
were dissected, examined, and measured for this study. Of 
these, 202 were males and 136 were females. 

The thymus when fresh is soft and easily molds itself in the 
space occupied. With this natural state of consistency and 
through the presence of potential available space at the base of 
the neck, it does not appear to us possible that this organ could 
effect pressure obstruction or stenosis upon the surrounding 
structures as clinicians usually claim. On the contrary, its 
shape and position are invariably affected by the crowding 
expansion exerted by the lungs and the heart. 

The elongated form of thymus is almost invariably found in 
the newborns that have had respiration established. The re¬ 
verse, that broad thymus is frequently found in the newborns 
that have not yet breathed, is also true. These findings are 
explained by the determining influence of the pressure expan¬ 
sion of the lungs normally encroaching upon the thymus on 
both sides—the presence of this factor in the former and the 
absence in the latter. 

There is a preponderance of the thoracocervical location of 
the thymus in Filipino newborns, with a frequency of 86.2 
per cent. Few cases show either the cervicothoracic or the 
exclusive thoracic position of this organ. Not a single case of 
exclusive cervical position is found in the present series. In 
older children and in adolescents, on the other hand, the ex¬ 
clusive thoracic position is the one encountered with greater 
frequency—25 and 65 per cent of all cases, respectively. This 
shifting of the position of the thymus from the cervical to the 
thoracic region seems to have been kinetically influenced by 
the collateral growth processes of the elongation of the neck 
and the dynamic effect of the expansion of the thorax occurring 
most rapidly during infanthood and adolescence. 

The immediate relations of the thymus vary according to the 
following factors: The size of the organ itself, the extent of 
expansion of the two lungs, and the relative inclination and 
size of the heart. Detailed descriptions of the immediate rela¬ 
tions of the organ in Filipinos are given. 
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In the newborn series the bilobed form of the thymus Is 
found in 48.3 per cent, the conglomerate in 34.6 per cent, and 
the trilobed in 17.2 per cent of all cases in the series. 

The average weight of the thymus exactly at birth in the 
male is 8.1 grams. The maximum and minimum weights of 
this organ for the male newborns are 16.2 and 0.9 gram, 
respectively. The mean weight in the female newborns is 6.5 
grams, and the maximum and minimum values are 11.8 and 
0.9 gram, respectively. There is thus observed a wide extent 
of variation in the weight of the thymus in Filipino newborns. 
This finding is explained by the equally greater degree of 
variation existing in the general nutrition and body weight 
of the cases in the newborn series under study. 

The weight of the thymus within a few days after birth is 
found to be consistently greater than at birth. This is true 
despite the fact that the former group generally possesses less 
body weight than the latter. The difference in thymic weight 
is from 30 to 100 per cent, whereas in the body weight it is 
around 200 grams. These contrasting ponderal differences are 
attributed to the loss of body fluid normally occurring in the 
first days of postnatal life and the fact that in all probability 
the thymus has not been at all affected by it; on the contrary 
it appears to have shown a rapid rate of growth or enlargement 
in the first two days of extrauterine life. 

In children with a standing height of 100 centimeters, corre¬ 
sponding to about the age of 4.5 years, the weight of the thymus 
is already double that at birth. At a standing height of 180 
centimeters, corresponding approximately to the age of 9.5 
years, the weight of the organ is already four times its weight 
in the newborn. 

We have observed that within the time of two distinct age 
periods of preadolescent life—one between the standing heights 
of 90 and 100 centimeters, with the approximate age of 4.5 
years, and another between 120 and 130 centimeters, within 
the ages of 9 and 11 years—an abrupt increase in the weight 
of the thymuB is distinctly noticed in each period, particularly 
so in the latter age interval. We have offered a tentative inter¬ 
pretation of these findings as actual expressions of heightened 
or accelerated rate of growth of the body at these periods. 
We attribute the rather rapid enlargement of the thymus to 
the existence of a collateral increase in its internal secretory 
function at these two important periods of life. It is, of course, 
generally known that the absolute weight of the thymus in- 
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creases quite rapidly up to the third year and is supposed to 
change but slightly until the seventh year, when the organ 
starts again increasing in weight and dimensions, which con¬ 
tinues to the eleventh year. From this age the thymus rapidly 
falls in weight and size. We venture to presume that it may be 
that the precise age periods of rapid exacerbation of increase in 
size of the thymus, which normally occur in the third and the 
seventh year of life in the Caucasian children of temperate 
regions, may really take place correspondingly in the fourth 
and the ninth year of age in our children of Malayan stock 
and living in a tropical country. This interesting point natur¬ 
ally requires further study and verification. 

It has been shown, further, that the wide extent of varia¬ 
tions in the weight of the thymus in our series is directly 
correlated with the variations in body weight; that emaciated 
children invariably possess smaller and lighter thymuses, and 
that heavier ones have this organ larger and heavier also. Our 
tentative explanation for this is the great probability of the 
existence, in our emaciated group, of a degree of undernour¬ 
ishment that might be directly associated with a certain pre¬ 
mature type of involution of the thymus. It is now known 
that this gland is the foremost organ to show early involution 
in cases of malnutrition and starvation, and that under such 
a condition the thymus sinks proportionately much more in 
weight than the associated ponderal loss of the whole body. 
This finding and tentative conclusion require further checking, 
both experimentally and microscopically, and if confirmed, the 
needed remedy should be sought for. 

Our present data show that at birth Filipino infants possess 
a proportionately heavier thymus in relation to body weight 
than those reported by others for the American newborns. 
The parallel percentage standing of this proportion in the two 
racial groups is, respectively, 0.54 and 0.42 per cent for the 
newborns, 0.08 and 0.12 per cent for late childhood, and 0.04 
and 0.09 per cent for adolescence. It is also shown in these 
parallel figures that in late childhood and in adolescence the 
Filipinos, however, have a proportionately smaller thymus than 
does the American group. The presence of a larger thymus in 
the Filipino newborns we consider due to the existence of 
a certain functional reaction (counteraction) of the organ 
against several unfavorable influences of nurture during the 
foetal age in the maternal womb when the intrauterine environ¬ 
ment is more favorable to the proper development of the body 
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than are the external environmental conditions after birth. The 
discrepancy in proportional weights seen in late childhood, on 
the other hand, is in our opinion closely allied, or directly de¬ 
pendent upon the existence of nutritional imbalance or dietary 
insufficiency in our children. This condition of insufficiency is 
now generally recognized to exist in the greater mass of our 
population. Really, if with the degree of undernourishment and 
the extent of deficiency in vitamines A and B claimed by 
local investigators to exist in the majority of our children, we 
add the aggravating condition of high incidence of intestinal 
parasitism in our children (97 per cent), it is not hard to 
imagine the seriousness of this nutritional condition which may 
in fact affect the thymus by hastening its premature involution 
in many of our children. Under Buch a condition, it can be 
imagined how much this early thymic involution can lessen the 
general efficiency, the vigor, the resistance to disease, and the 
intelligence of the young population of the race. This important 
problem, with its many collateral issues intimately connected 
with the general improvement of the race and the welfare of 
the people, is hardly touched upon and much less solved or re¬ 
medied. This and similar questions are of the greatest im¬ 
portance to study and to remedy, if the race is to advance and 
overcome the existing handicaps to keep pace with other and 
more-advanced peoples. Our institutions and our Government 
can hardly afford to neglect or disregard such national problems 
urgently demanding solution. 
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Plate 1 

Topographic tracing stage and tracing ocular. 

TEXT FIGURES 

Fig. 1. Relations and topography of the thymus in a foetus that has not 
yet breathed (case 24); a, anterior relations; b, posterior rela¬ 
tions. 

2. Relations and topography of the thymus in a newborn that has had 
respiration established (case 22); a, anterior relations; b , pos¬ 
terior relations. 

8. Two typical forms of elongated thymus as produced by the pressure 
expansion of the lungs; a, case 7; 6, case 18. 

4. Different forms and shapes of the thymus. 

а, Unilobar type, case 20. 

б, Bilobar type, case 8. 
e, Trilober type, case 16. 

d, Conglomerate type, case 28. 

5. Ponderal rate of growth of the body and the thymus from the time 

of birth to the fifteenth year of age. 
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PHYSIOLOGY OF REPRODUCTION IN THE RABBIT 


AGE OP SEXUAL MATURITY, BREEDING SEASON, DURATION OP 
NORMAL PREGNANCY, AND OVULATION 1 

By Miguel Manrera 

Of the College of Agriculture, University of the Philippines, Lot Bahos 

INTRODUCTION 

In the spring of 1924 Warwick and Gildow started an experi¬ 
ment to determine whether or not there is a genetic basis for 
the difference in susceptibility of rabbits to a particular strain 
of Brucella abortus organism, Alkali genes abortus (Bang) Berge 
et al. The writer took up the work a year later and continued 
it for three years longer, thus making a total of four years’ 
study on the experiment. During that time some data bearing 
on certain phases of the physiology of reproduction, such as the 
age at sexual maturity, the trend of litter production in differ¬ 
ent seasons, the duration of normal pregnancy, the size of the 
litter, and the occurrence of ovulation, were accumulated, and 
it seems best to publish them as a separate paper. The liter¬ 
ature on this subject is still very limited, and although a number 
of investigators in Europe have reported the results of their 
work, our knowledge of the phenomena of reproduction in the 
rabbit is far from being complete. 

’ Materials used in this paper were a portion of the dissertation presented 
to the faculty of the Graduate School, University of Wisconsin, Madison, 
Wisconsin, in partial fulfillment of the requirements for the degree of 
Doctor of Philosophy. Another portion of the paper was published in the 
Journal of Infectious Diseases 51 (July-August, 1932) 80-71, under the 
title, Studies on the Inheritance of Resistance and Susceptibility to Infec¬ 
tious Abortion. These studies were begun by B. L. Warwick and E. M. 
Gildow in 1924 under the joint direction of Dr. L. J. Cole, professor of 
genetics, and Dr. F. B. Hadley, professor of veterinary science, University 
of Wisconsin. The writer took up the work a year later and continued it 
till June, 1928. 

This constitutes Paper No. 141 from the Department of Genetics of the 
Wisconsin Agricultural Experiment Station; it is published with the ap¬ 
proval of the director of that station. 
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THE AGE OP SEXUAL MATURITY 

In the journal containing breeding records of the stock of 
rabbits we find some data on a fairly large number of does which 
could be used to determine the earliest time when coitus occurs 
and the age at their first fertile mating. The does were placed 
in separate cages when about four months old. They were vis¬ 
ited at regular hours daily and placed with the males for about 
five to ten minutes or until coitus had taken place. In no case 
was the female left in the same cage with the buck overnight 
Coitus before four months was observed, by chance, on animals 
kept in common pens. These observations were occasional and 
were recorded while going our rounds. It is obvious that many 
other cases of coitus might have occurred at other times. These 
data are shown in Table 1. 

Tabu) 1 .—Showing the age at which female rabbits become sexually 

mature. 



Group A. 



Group B. 



Age at first coitus. 

Number 
of does. 


Age st first fertile coitus. 

Number 
of does. 


Day. 

1 


Day. 


88.. 


1 

118. 


2 

98.. 


j 2 

128. 


7 

118.. 


S 

148. 


6 

128 . 


! 8 

168. 


5 

148.. 

i 

! * 

it 178. 


16 

168.. 


18 

188. 


11 

178.. 


18 

208. 


18 

188.. 


18 

218. 


16 

208.. 


10 

233. 


16 

218.. 


17 

248. 


8 

288.. 


18 

263 „ 


4 

248.. 

..I 

4 

278. 


7 

288. 



289. 


8 

278. 



808. 


10 

289. 


8 


Total. 

126 

808... 


l « 

11 

Maas age—7.6 months. 



Total. 126 

Mean ago—6.5 mouth*. 


It may be seen in Table 1 that the time of first coitus occurred 
between 83 and 308 days, with the mean at about 6.5 months. 
The first fertile mating took place between 118 and 308 days, 
with the mean at about 7.5 months. Under conditions that 
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prevail in Cambridge, England, Hammond (1925) found that 
young does frequently allow coitus one or two months before 
the first ovulation takes place. Our data indicate that a similar 
situation may hold true for does in Wisconsin. They also sug¬ 
gest that the best time to begin breeding the does is when they 
are about seven to eight months old. 

breeding season 

It is commonly believed that under suitable conditions rabbits 
will breed at all times of the year. For example, rabbits kept 
in tropical countries may be seen to drop their young throughout 
the year. In temperate countries, however, this is not the case. 
Hammond (1925) states that in England rabbits will copulate 
more readily in the spring and summer months, from April to 
July, than they will in the autumn and winter, from September 
to March. Under Wisconsin conditions it appears that the pe¬ 
riod from March to July is the most favorable season for rabbits 
to breed. The least favorable is in summer from July to Sep¬ 
tember, but rabbits will breed from September to March as may 
be seen in Table 2. 


Table 2. —Showing the frequency of litters of rabbits bom in two different 
colonies between March , 1921, and June, 1928, and the percentages of 
all litters in different seasons of the year / 



Autumn. 

Winter. 

Spring. I 

Colony. 

.. 


.. 

. 

— 

— . 


Case*. 

Per cent. 

Cues. 

Per cent. 

Cases. 

Per cent. 

I (Genetic* Bam). 

75 

38.33 

47 

20.89 

79 

31.11 

11 (Serum Plant). 

45 

24.86 

50 

27.62 

66 

30.96 

Total. 

120 

58.19 

97 

48.61 

135 

66.06 

Average_....___ 


29.095 


24.255 


38.03 











Summer. 

Total. 

Colony. 










Caace. 

Per cent. 

Cane*. 

Per cent. 

I (Genetics Barn). 



24 

10.67 

225 

100.00 

n (Serum Plant)—-. 



30 

16.27 

181 

100.00 

Total. ^ _ 



54 

27.24 

406 


Average_-_-__ 


13.62 


100.00 







* Litter* horn from September 23 to December 21 ore included under autumn; from 
December 22 to Mareb 20. under winter; from March 21 to June 20, under epring; and 
from June 21 to September 22, under summer. 
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It may be seen in the table that animals kept in the same 
locality but in 'different buildings may show slight differences 
in litter production. For example, the rabbits in the Genetics 
Barn produced a few more litters in autumn and spring while 
those in the Serum Plant produced more in the winter and sum¬ 
mer. These differences were presumably due to environmental 
inequalities such as the construction of the buildings, ventilation, 
means of heating, feeding, etc. 

DURATION OF NORMAL PREGNANCY 

Data on the duration of normal pregnancy have been secured 
from a total of 288 uninoculated stock females. These rabbits 
were kept in separate cages and visited regularly at a definite 
time every day. Aborted young were not included, thus making 
these data of direct practical value. 

Table 3- —Showing the duration of normal gestation period in the rabbit. 


am copulation to birth of Utter, days. 


28 

29. 

30. 
81. 
82. 
38. 
84. 
86 . 


Total. 


I Moan .. 

P. E n .., 

f a . 

I C. ofV.. 


Frequency, 


1 

2 

86 

184 

76 

26 

8 

2 


283 


Percentage. 


•0.85 

•0.71 

12.87 
47.86 

26.88 
8.88 
2.88 
0.71 


100.00 


31.43 day*. 


95.4 


*0.06199 day. 
1.56 days. 

4.96 par cant. 


* Weak underlined young which died soon, after birth. 


It may be noted from Table 3 that the duration of normal 
pregnancy varied from 28 to 35 days from the time of copula¬ 
tion to birth of litter, with the mean at 31.43 ± 0.062 days. 
Ninety-five (96.4) per cent of the 283 cases of pregnancy 
studied lie between 30 and 33 days, the mode being at 81 days. 
Nearly 50 per cent of the litters were born 31 days after inse¬ 
mination. These data are in agreement with those of Hammond 
(1926 ), who reported that the gestation period in 296 rabbits 
which he studied varied from 30 to 84 days with the mean at 
slightly under 32 days. 
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CORRELATION BETWEEN THE SIZE OF LITTER AND THE LENGTH 
OF GESTATION PERIOD 

It is a well-known fact that, in general, in those species 
which bear one or two young at birth the length of the gestation 
period is relatively longer than in those which have several 
young to each litter. As there is in rabbits considerable varia¬ 
tion in the size of litter it would seem that there might be a 
similar reciprocal relation to duration of pregnancy. 

From the records of 220 individuals studied we find a negative 
correlation between the size of litter and the length of gestation 
period with a coefficient of —0.26 ± 0.042 as may be seen in 
Table 4. 

The values of X and Y are: 

Size of litter, X: Mean = 6.18; cr —1.71. 

Length of gestation period, Y: Mean ==31.49; a =1.02. 

r = — 0.2646 ± 0.0422 

Tablb 4.—Showing correlation between the size o{ litter and the length of 
geetation period in dayn. 


Length of 

Sise of litter, X. 











i - 



period, Y. 

. 

2 

2 

4 

5 

4 

7 

6 

9 

10 | 11 

12 

1 

i 

Da*. 










m 


■ ■ 

8. 







1 






9. .. 










■ ■ 


M 

0 ... 




8 

8 

6 

8 

6 

2 

! 


24 



2 

2 

2 

20 

26 

29 

18 

7 

8 ! 


108 




8 

7 

16 

17 

6 

12 


1 

1 

mm 


; 


5 

2 

6 

1 

4 

8 






1 

.i 


1 

2 


8 

1 

.: 

i • 


mm 

1 

1 | 


l 







i 















mmmm 

Total... j 

s; 

2 i 

a 

15 i 

i 

46 

48 

49 

84 

9 

4 !. 

1 i 

\ 220 


It is seen in Table 4 that the correlation coefficient is slightly 
over six times its probable error. While the correlation is 
small, indications are that there is a reciprocal negative rela¬ 
tion between the size of the litter and the length of the gestation 
period in the rabbit; namely, the smaller litters tend to be 
carried longer than the larger ones. Other factors are probably 
concerned; such as, inherited characteristics of certain does for 
prolonged or shortened gestation periods; age of the animals, it 
being known that in sows, for example, the gilts have relatively 
shorter gestation periods than old sows; size of individuals in 
the litter, nutrition; and seasonal variations.- 
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OVULATION AFTER PARTURITION 

Our interest in the question of ovulation after parturition 
lies in the consideration of the fact that if spontaneous ovulation 
without coitus does take place in the rabbit after parturition, 
a relatively larger number of females could be artificially in* 
seminated at one time with spermatozoa from a single male. 
Those who have worked on this subject are at variance as 
to whether or not ovulation occurs after parturition without 
the necessary stimulus incident to coitus. Weil (1873) cited 
Bischoff to the effect that copulation has nothing whatever to do 
with ovulation other than to hasten the process, and Ivanoff 
(1900) claims to have induced fertility by artificial insemination 
without coition after parturition. Hammond (1925), on the 
other hand, has presented indirect evidence to show that spon¬ 
taneous rupture of the Graafian follicles does not occur without 
coitus. He mated does at varying intervals after parturition 
to bucks of known fertility. Of the twenty-five does so mated 
from the first to the thirty-sixth day after parturition, twenty 
allowed coitus and nineteen became pregnant. This was taken 
as conclusive evidence to show spontaneous ovulation had not 
occurred, for otherwise these matings would have been infertile 
owing to the formation of corpora lutea of pseudopregnancy. 

Evidence directly confirming the data of Hammond have ac¬ 
cumulated in the course of our work, from observation on the 
does which were subjected to post-mortem examination for other 
purposes after parturition. In some of these does the presence 
or absence of newly ruptured follicles was incidentally recorded. 
The results are given in Table 5. 

All the sixteen does listed in Table 5 were kept in sep¬ 
arate cages and had had no direct contact with the males or any 
other females from the time they littered to the day when 
examinations were made. There had been no possibility of oc¬ 
casional ovulation which according to Hammond (1930) may be 
stimulated by the excitement produced by two females jumping 
on one another. Seven of the sixteen produced normal litters; 
the remaining aborted their young. It may be seen that none 
of the sixteen showed newly ruptured follicles. Newly ruptured 
follicles are easily recognized as bright red protrusions on the 
surface of the ovary and can thus be easily differentiated from 
the mature follicles, which are rounded protruding bodies filled 
with clear pink or amber fluid. 
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SUMMARY 

The following: summary may be drawn from the foregoing 
discussion. 

1. The age at which female rabbits become sexually mature 
is from 113 to 303 days, the average being seven and a half 
months, but they may accept the males about a month earlier. 

2. The duration of normal pregnancy is from 30 to 83 days. 

3. When placed under suitable environment they continue to 
produce litters throughout the entire year, but in Wisconsin the 
highest litter production is secured in the spring and the lowest 
in summer months. 

4. A small but significant negative correlation (r = — 0.26 
rt 0.042) between the size of litter and the duration of pregnancy 
was found, indicating the existence of a reciprocal relationship. 

5. Spontaneous ovulation after parturition does not occur in 
the rabbit. The stimulus of coitus appears to be necessary for 
its occurrence. 
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DIE PHILIPPINISCHEN ARTEN DER UNTERGATTUNG 
CALLIRRHIPIS (COLEOPTERA) 


ZUR KENNTNIS DER SANDALED jE 19; ZUGLEICH PHIL1PP1NISCHE 

SANDALIDiE Z 

Von Fritz van Emdbn 
Dresden (Nr. 58), Deutschland 

Dieser zweiter Teil der Bearbeitung der philippinischen 
Sandalida! umfasst die Untergattung Callirrhipis s. str. 1 Es 
sind die grossaugigen Callirrhipini ohne zehn regelmassige 
Punktstreifen, mit im mtinnlichen Geschlecht langen Fiihler- 
lamellen und kurzen Fiihlergliedern sowie sparlicher bis wenig 
dichter Hauptpunktierung der Fliigeldecken oder softener dichter 
Hauptpunktierung, dann aber mit nur schwach entwickelten 
Rippen. Bekannt waren bisher von den Philippinen—abgesehen 
von den inzwischen aus Callirrhipis ausgesehiedenen Simianel- 
lus- Arten— fflnf Arten dieser Untergattung, von denen aler- 
dings viracensis W. Schultze (1918) mit antiqua Waterhouse 
(1877) artgleich ist, wahrend dafiir antiqua W. Schultze (1915, 
nec Waterhouse) neu benannt werden muss. Hierzu kommt die 
von Waterhouse (1877) aus Borneo beschriebene, inzwischen 
von Prof. Baker auch auf Palawan (Puerto Princesa) gefundene 
C. lineata und neun neue Arten und Rassen, sodass die Zahl 
der philippinischen Callirrhipis s. str. mit vorliegender Arbeit 
auf fiinfzehn erhoht wird. 

Dank schulde ich Herrn W. Schultze, Bad Tolz, filr das Leihen 
seiner Typen, dem verstorbenen Prof. C. F. Baker, Los Banos, 
beziehungsweise dem United States National Museum, Baker 
Collection, fur das Leihen seines Materiales, sowie Herrn Prof. 
Dr. H. Wachs, Herrn Dr. A. Kastner und dem verstorbenen 
Herrn Rektor G. Schroder, samtlich in Stettin, fUr das Leihen 
der Sandalida! des Stettiner Naturkundemuseums. 

Nomenklatorische Ergebnisse: C. viracensis W. Schultze 
(1918) wird synonym zu antiqua Waterhouse (1877); neu be- 
schrieben werden sandaloides (— antiqua Schultze, 1915, nec 

‘Siehe But. BWtt. 27 (1981) 51. 
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Waterhouse), luzonica und rugicollie von Luzon, acutipennie von 
Mindanao, longitarsis und schultzei von Panay, grieea von Min¬ 
doro, bakeri von Samar, paraUela von Negros und helleri men- 
dionalis von Mindanao und Samar. 

Be8timmung8tabelle der Arten der Untergattung CaUirrhipia. 

1 (20) Behaarung der Fliigeldecken beim Mftnnchen verschieden gelagert, 
die Decken dadurch fast iramer gescheckt erscheinend. Der vor 
dem Fdhlerhdcker gelegene Teil der Stirn auch in der Mitte slete 
stark von ihm abgesetzt, in der Horizontalebene des Kopfes 
plattenfdrmig vorgezogen und die Oberlippe saint Ciypeus flber- 
deckend, der Vorderrand hdchstens in der Mitte leicht ausgeran- 
det. Ovipositor des Weibchens ohne stumpfe Seitenccke. Die 
Flttgeldeekenrippen verh&ltnismassig kr&ftig, die 1. miindet naeh 
aussen biegend in die 2*, diese vereinigt sich, ebenfaiic etwas 
nach aussen biegend, mit der 4., nachdem letztere kurz vorher die 
flache 3. Rippe aufgenommen hat. Die Fliigeldecken vor der 
Vereinigung der 1. und 2. und noch mehr vor der der 2. und 

4. konkav gewolbt . C. diest/m-iWs-Gruppe. 

3 (3) Fliigeldecken des M&nnchens nicht gescheckt. Kdrper, besonders 

beim Weibchen sehr robust (3-3, zweimal so lang wie an den 
Schultem breit) und das Weibchen im Habitus an Sandatua 
erinnernd. Luzon, Benguet, Baguio; Nueva Viscaya, Imugan. 

C. aandaloides sp. nov. 

3 (2) Fliigeldecken des M&nnchens gescheckt. Kdrper schlanker, beim 

Weibchen 3.4 mal so lang wie an den Schultern breit Oder lftnger. 

4 (7) Halsschildseitenrand mit sehr starkem, breitem Seitenrandeindruck, 

sodass die Kontur breit und tief ausgerandet erscheint. Fflhler 
fast oder reichlich von Kflrperl&nge. 

5 (6) Fliigeldecken am Ende am Aussenrande gerade zugespitzt. Era¬ 

tes Tarsenglied etwas linger als die beiden folgenden zusammen, 
Halsschild hinter dem Vorderrand etwas breiter als an den Sei- 
tenrandeindriicken. Mindanao . C. acutipennia sp. nov. 

6 (5) Fliigeldecken am Ende des Aussenrandes deutlich flach gerundet. 

Halsschild an den Seitenrandeindriicken breiter als hinter dem 
Vorderrand; also von der Spitze bis zur Basis dauemd wenn auch 
ungleichra&ssig an Breite zunehmend. Luzon. 

C. lagurue Schultze (1916). 

7 (4) Halsschildseitenrand mit meist deutlichem, doch wenig grossem 

Seitenrandeindruck, die Kontur also hdchstens flach ausgerandet 
erscheinend. 

8 (11) Fiihler des M&nnchens lang (drei Viertel kdrperlang bis kbrper- 

lang), Tarsen schlanker. 

9 (10) Halsschild nach vom stark verengt, zwischen den Vorderecken der 

Kontur halb so breit wie an der Basis, mit tiefen, grossen Dis- 
coidaleindriicken. Marmorierung der Fliigeldecken beim M&nn- 
chen sehr auffailig, Rippen sebr krflftig. Schildchen hinten breit 
abgerundet-abgestutzt Panay .,. C, schultzei sp. nov. 
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10 (9) Halsschild nach vorn m&ssig stark verengt, zwischen den Vorder- 

ecken der Kontur zwei Dritteln so breit wie an der Basis, mit 
wenig tiefen, kleinen Discoidaleindrticken. Marmorierung der 
Fltigeldecken wenig auffailig, Rippen ma»Big krkftig. Panay. 

C . longitvreis sp. nov. 

11 (8) Filhler des M&nnchens bis reichlich zwei Dritteln so lang wie 

der Ktfrper. Tarsen normal, das 1. died kiirzer als 2. 4- 3., 2. 
bis 4. hoher als lang, Klauenglied deutlich erweitert. 

12 (13) Schildchen breiter als lang, hinter der Mitte am breitesten, der 

Hinterrand breit abgerundet. Kbrper schwarzgrau gef&rbt. 
Scheckung unauffdllig. Die Zwischenraume der Halsschild- 
punktierung nirgenda starker erhaben, daher nicht stellenweise 
runzlig Oder dlig erscheinend. Mindoro. C. gritea sp. nov. 

13 (12) Schildchen Ifinger ala breit oder breiter als lang, dann aber deut¬ 

lich vor der Mitte am breitesten und hinten abgerundet-zuge- 
spitzt. Kdrper braun geffirbt. Scheckung aufffilliger. Die 
Zwischenraume der Halsschildpunktierung stellenweise starker 
erhaben und runzlig oder dlig-zusammengeflosaen erscheinend. 

14 (16) Filthier reichlich zwei Dritteln so lang wie der Korper. Jederseits 

vor und ausserhalb der Discoidaleindriicke noeh ©in kleiner, rund- 
licher, ziemlich tiefer, dem Discoidaleindruck ahnlicher, Ein- 
druck. Obwohl dieser beiderseits vorhanden ist, handelt es sich 
moglicherweise um eine Monstrositat. Prascutellareindriicke 
sehr gross und kaum weniger tief als die Discoidaleindriicke. 
Fltigeldecken der L&nge nach ziemlich stark gewblbt mit ausser- 
ordentlich stark erhabenen, breiten Rippen. Sajoar. 

C. bakeri sp. nov. 

15 (14) Fiihler bis zwei Dritteln so lang wi© der Korper. Halsschild je¬ 

derseits mit nur einem Discoidaleindruck. Prascutellareindriicke 
kaum grosser, wenn auch weniger deutlich begrenzt, und viel 
flacher als die Discoidaleindriicke. Fltigeldecken der Lange nach 
schwach gewdlbt mit massig entwickelten Rippen. 

16 (17) Die 1. und 2. Rippe in der Basalhalfte der Fltigeldecken ausserst 

schwach erhaben, die Zwischenraume zwischen den Rippen dem- 
gemass in der Basalhalfte unmerklich, in der Apikalhaifte 
schwach konkav. Fliigeldecken sehr schlank und auffailig paral¬ 
lel. Hauptpunktierung der Fltigeldecken ziemlich fein und wenig 
dicht. Negros . c. parallela sp. nov. 

17 (16) Die 1. und 2. Rippe in der Basalhalfte der Fltigeldecken deutlich 

erhaben, die Zwischenraume zwischen den Rippen deutlicher 
konkav, Zum Tell auch in der Basalhalfte. Fltigeldecken weni¬ 
ger schlank und weniger parallel, Hauptpunktierung viei grdber 
und dichter. 

18 (19) Die Zwischenraume der Halsschildpunktierung nur jederseits aus¬ 

serhalb der Hinterecken etwas runzlig verliessend, vom auf der 
Scheibe nur wenig merklicher erhaben als bei gri$ea ♦ Die Rip¬ 
pen der Fltigeldecken breit und stark erhaben und allmahlich 
in die konkaven Zwischenraume tibergehend, jederseits durch 
eine wenig regelmftssige Punktreihe begrenzt. Hauptpunktierung 
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wenig grob und m&ssig dicht. Fliigeldecken wenig stark zuge* 
spitzt. F&rbung dunkel rotbraun. Luzon, Tayabas, Malinao. 

C. luzonica sp. nov. 

19 (18) Die Zwischenr&ume der Halsschildpunktierung iiberall stark 61ig- 

zusammenfliessend. Die Rippen der Fliigeldecken wenig breit 
und wenig stark erhaben, doch jederseits durch eine ziemlich re- 
gelmiissige Punktreihe sehr scharf von den schwach konkaven 
Zwischenr&umen abgoaetzt, Hauptpunktierung grob und dicht. 
Fliigeldecken starker zugespitzt Farbung heller rotbraun, 
Scheckung feiner. Luzon . C. rugicolli* sp. nov. 

20 (1) Behaarung der Fliigeldecken beim M&nnchcn fast einheitlich nacb 

hinten gerichtet oder mehr oder weniger geschwunden. Der vor 
dem Fiihlorhocker gelegene Teil der Stirn fftllt beim Weibchen— 
soweit bekannt—stets, beim Mannchen meistens in der Mittel- 
linie kurz und schr&g zum Vordcrrand ab, nur die Vorderecken 
springcn starker vor, sodass der Vorderrand breit bogenformig 
ausgeschnitten erscheint und Oberlippe und Clypeus im Aus- 
schnitt sichtbar werden. 

21 (26) Korper rotbraun bis pechbraun. Die Rippen der Fliigeldecken beim 

M&nnchen auch an der Basis nicht auffallig dichter behaart ala 
die Zwischenraume, Rippen und Zwischenr&ume beim Miinnchen 
nie kahl. Ovipositor des Weibchens mit stumpfer Seitenecke. 
Mittlere Arten. 

22 (25) Punktierung des Halsschildes und Hauptpunktierung der Fltigel- 

decken fein. Der vor dem Fiihlorhocker gelegene Teil der Stirn 
beim Mannchen plattenformig vorgezogen (beim Weibchen kurz 
abfallend und bogenformig ausgeschnitten). Die Pr&scutellar- 
eindriicke llach und undeutlich, Discoidaleindriicke auch hinten 
aussen gut begrenzt. Halsschild ziemlich lang, vorn breiter 
und die Seiten ziemlich geradlinig. Fiihler des Mannchens 
mittellang bis lang. 

23 (24) Die Rippen fast vollig verflacht, l)esonders auch hinter der Vereini- 

gung der 1. und 2., die sie begleitenden Punkte nicht dichter 
und grober als die der Zwischonrliume. Korper etwaa schlanker. 
Luzon. < 7 . helleri Schultze (1915). 

24 (23) Die Rippen etwas erhaben, besonders hinter der Vereinigung der 

1. und 2., die sie begleitenden Punkte etwas dichter und grober 
als die der Zwischcnr&ume. Mindanao. Samar. 

C. helleri meridtonalis subsp. nov. 
26 (22) Punktierung des Halsschildes und Hauptpunktierung der Flttgel- 
decken grob. Der vor dem FiihlerhScker gelegene Teil der Stirn 
in beiden Geschlechtem kurz abfallend und bogenformig ausge- 
schnitten. Die Pr&scutellareindriicke ziemlich tief und sehr deut- 
lich, Discoidaleindriicke hinten aussen mit den Hintereckenein- 
drdcken verfliessend. Halsschild kurz, kreisbogenfdrmig, nach 
vorn mehr gerundet und st&rker verengt Fiihler des Miinn- 
chens wenig lang. Luzon bis Mindanao. 

C. antiqua Waterhouse (1877). 
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26 (21) Kdrper rostrot bis brftunlichrot, Die Rippen der Fliigeldecken 

beim Mftnnchen wenigstens an der Basis dichter behaart als die 
Zwischenrftume. Bei den philippinischen Arten fftllt der vor 
dem Fiihlerhocker beflndliche Tell der Stirn kur* und steil ab 
und ist vorn breit und tief ausgerandet. Kleine Arten, 

27 (28) Behaarung und Grundpunktierung der Fliigeldecken beim Mftnn- 

chen auch in den Zwischenrftumen der Rippen stark entwickelt, 
nur der Schildchenstreif und manchmal die Basis der 1. Rippe 
dichter behaart. Halsachild dicht punktiert, aodass die meisten 
Punkte um weniger als ihren Durchmesser voneinander ent* 
fernt sind, der L&nge nach nur sehr flach gewolbt, die Vordereck* 
en sehr breit abgerundent und nur schwache Augenlappen 
bildcnd. Weibchen unbekannt. Mannchen 9.5 bis 11.3 mm, Luzon. 
Mindanao. Salawati. Batjan. 

C. tiaongona Schultze (1916). 

28 (27) Behaarung und Grundpunktierung der Fliigeldecken beim Mftnn- 

chen fast ausschliesslich auf den Rippen entwickelt, auch die 
Naht und biters mehr oder weniger die ausaeren Rippen behaart. 
Halsschild wenig dicht punktiert, aodass die meisten Punkte 
um mehr als ihren Durchmesser voneinander entfernt aind, der 
Lange nach ziemlich flach gewblbt, die Vorderecken mftssig breit 
abgerundet und krftftige Augenlappen bildend. Weibchen bis auf 
die Behaarung und Grundpunktierung der Fliigeldecken wie das 
Mftnnchen. Halsschild mit unregelmftssiger, grosstenteils etwas 
feinerer, wenig dichter Punktierung. Mannchen 9.5 bis 11.6, 
Weibchen 16.5 mm. Palawan. Borneo. Sumatra. 

C. lineata Waterhouse (1877). 

CALURBH1PI8 SANDALOIDRS ftp. nor. 

FUnf Mannchen, 4 Weibchen, Luzon, Benguet, Baguio (Mann¬ 
chen und Weibchen, Baker, United States National Museum); 
2 Mannchen, 2 Weibchen ( Bottcher , Mus. Dresden); Mann¬ 
chen und Weibchen ebenda 1,600 m. (Samml. W. Schultze, davon 
das Mannchen jetzt in Mus. Dresden); Mannchen (Samml. W. 
Schultze); 1 Mannchen N. W. Luzon (Mus. Stettin); 1 Mann¬ 
chen Luzon, Nueva Vizcaya, Imugan, Baker (Mus. Dresden), 
insgesamt liegen also 7 Mannchen und 4 Weibchen vor. Ferner 
besitzt des St&dtische Museum fUr Natur-, Volker- und Handels- 
kunde, Bremen, 3 Mannchen, davon 2 von Santo Tomas, 1 von 
Haight's, alle von 0. Schiitze gesammelt. Beide Orte liegen in 
Benguet. 

MUnnchen .—Kdrper dunkel kastanienbraun; Ftthler, Beine 
und Fliigeldecken kastanienbraun. Behaarung sehr fein, ziem- 
lich lang und ganz anliegend, wechselnd gelagert, vor allem 
von den Zwischenrftumen nach den Bippen und etwas nach hinten 
gerichtet, sodass die auf den Rippen von beiden Seiten zusam- 
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menstossenden Haare und die auf ihnen stehenden die Rippen 
besonders betonen und die Haare grossenteils zueinander in 
Form eines breiten V angeordnet sind. Kopf ziemlich fein 
und sehr dicht punktiert. Drittes Glied der Kiefertaster ein 
Sechstel kiirzer als das 2. Anderthalbmal so lang wie breit, 
das 4. ein und ein Drittel so lang, knapp zweimal so lang wie 
breit, zur Spitze stark zugerundet. Fiihler halb bis drei FUnf- 
teln (0.52 + 0.57 mal) so lang wie der Kdrper, schon das 8. 
Glied deutlich langer als breit. Halsschild mfissig kurz, zur 
Spitze stark verengt und kraftig gerundet, die Seiten konvex 
gerundet, der Seitenrandeindruck fast stets sehr seicht, die Kon- 
tur durch ihn fast nie ausgerandet; unmittelbar von den Hinter- 
ecken sind die Seiten ausserst kurz aber meist sehr deutlich etwas 
ausgerandet. Die herabgeschlagenen Vorderecken etwas gerun¬ 
det vorgezogen, selbst bei monokularer Betrachtung von oben bei- 
derseits etwas sichtbar. Halsschildpunktierung fein und massig 
dicht, zur Basis sehr fein werdend, die Zwischenraume nicht 
dlig verfliessend. Discoidaleindriicke ziemlich tief, ringsum 
scharf gegrenzt, Prascutellareindruck einfach, fast vollig erlo- 
schen, Hintereckeneindriicke ausserordentlich flach. Halsschild 
sehr flach und sehr gleichm&ssig gewolbt. Schultern ziemlich 
viel breiter als die Halsschildbasis, stark gerundet. FlUgel- 
decken von den Schultern an kaum merklich verengt, vom An- 
fang des letzten Drittels an starker gerundet-verengt, etwas 
abgerundet-zugespitzt. Rippen breit und stark erhaben, doch 
die eigentliche Rippen vollig unscharf in die Zwischenrdume 
iibergehend, die 8. Rippen deutlicher als bei anderen Arten, die 
gemeinsame Verlangerung der Rippen ist wenig deutlich und 
erreicht mehr Oder weniger erkennbar Naht oder Seitenrand 
kurz vor der Spitze. Hauptpunktierung fiusserst fein und spar- 
lich, zwischen der verhaltnismfissig sehr groben, wenig dichten 
Grundpunktierung wenig auffallend. Die Flflgeldecken kaum 
stellenweise mit angedeuteter Knitterung. Fltigeldecken in 
den basalen zwei Fiinfteln ziemlich kraftig gewdlbt, im (ibrigen 
fast eben und nur zur Spitze selbst wieder etwas gewdlbt ab- 
fallend, der Breite nach ziemlich kraftig gewdlbt. Schienen 
und Tarsen massig schlank, das 2. und 3. Glied der Vorder- und 
Mitteltarsen nur wenig hdher als lang. Ldnge 18.8 bis 15.S 
mm. Schulterbreite 4.1 bis 5.0, Fiihlerlange 7.0-9.0. 
mm, Schulterbreite 4.1 bis 5, Fiihlerlange 7 bis 9. 

Weibchen .—Pechbraun bis pechschwarz. Durch die stark 
entwickelten Fliigeldeckenrippen, den (wie beim M&nnchen) 
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plattenformig vorgezogenen Vorderteil der Stirn und das Fehlen 
einer stumpfen Seitenecke des Ovipositors mit den anderen 
Weibchen der dissimUis -Gruppe (ibereinstimmend, jedoch von 
alien bekannten Callirrhipis Weibchen durch die viel kiirzere 
und robuatere, an Sandalm erinnernde Gestalt, auif&llig ver- 
schieden. Kopf wenig dicht und massig fein punktiert. Fiihler 
sehr kurz, von etwa ein Fiinftel der Korperlange, das 4. bis 10. 
Glied breiter als lang, das 11. eiformig bis langlich eiformig, 
die Lamellen des 8. bis 10. an Lange wenig verschieden, weniger 
als dreimal so lang, das 3. nur ebenso lang wie das zugehOrige 
Glied. Halsschild vom sehr breit gerundet, dem des Mfinnchens 
ahnlich, doch etwas gewolbter und zwischen der ziemlich feinen 
und wenig dichten Grundpunktierung nach den Seiten und der 
Spitze zu mit eingestreuten groberen Punkten, die Punktierung 
auf der Scheibe mehr oder weniger erloschend. Prascutellarein- 
druck erloschen oder fast erloschen. Discoidaleindriicke klein 
und wenig tief, doch scharf begrenzt. Schildchen nur mit eini- 
gen feinen, zerstreuten Punkten. Fliigeldecken bis zum Ende 
des zweiten Drittels ziemlich stark erweitert, dann kraftig 
gerundet-verengt, an der Spitze breit abgerundet. Rippen sehr 
breit und stark erhaben, sie verlaufen wie in dieser Gruppe 
allgemein, die gemeinsame Verlangerung zieht wenig erhaben, 
doch deutlich bald zum Aussenrand, bald zum Seitenrand. 
Grundpunktierung ziemlich grob; sehr zerstreut und in der Ba- 
salhalfte fast vbllig erloschen, die Rippen infolgedessen ziemlich 
stark gianzend, ebenso der Halsschild. Die Zwischenrkume er- 
scheinen dem unbewafFneten Auge demgegeniiber infolge der 
ziemlich feinen und wenig dichten Hauptpunktierung ziemlich 
matt. Schienen und Tarsen wenig schlank, das 2. bis 4. Glied 
der Tarsen viel hoher als lang. Lange 16.8 bis 20.2 mm, 
Schulterbreite 6.6 bis 6.7. 

Durch die kurze Korperform, besonders des Weibchens, und 
die nicht gescheckte sondern breit V-formig gelagerte Flugel- 
deckenbehaarung des Mannchens ist diese mit den Merkmalen 
der di38imili8-G ruppe ausgestattete Art von alien anderen CaL 
lirrhipis-Arten leicht zu unterscheiden und ausserordentlich auf- 
fallig. Auf diese Art beziehen sich W. Schultzes Angaben, 
Philip. Journ. Sci. § D 10 (1916) 273, iiber C. antiqua wie 
die Bemerkungen iiber Fliigeldeckenrippen und Fliigeldecken- 
behaarung deutlich erkennen lassen. Zu C. sandaloides ist also 
synonym C. antiqua Schultze (1916, nec Waterhouse, 1877). 
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CALLIRRBIPIB ACUTIPKNNIS mp. oer. 

Mdnncken .— Mindanao, Zamboanga (Ort Zamboanga), 
Samml. W. Schultze. Dunkel kastanienbraun, die Flilgeldecken- 
naht in den letzten zwei Dritteln, Bauch, Schienen und Taraen 
etwas heller rotbraun; die Fiihler hell rotbraun, graugelb bis 
goldgelb fein anliegend behaart. Das Schildchen, ein etwa halb- 
kreisformiger hinter der Schulter beginnender, nach innen 
bis an die erste Rippe, nach hinten bis fast ans Ende des dritten 
Fiinftels reichender Fleck am Seitenrand sowie je ein kleinerer, 
mit dem Seitenrand unregelmassig zusammenhangender Fleck 
zwischen der zweiten und vierten Rippe vor deren Vereinigung 
und zwischen der Fortsetzung dieser Rippen und der Naht, end- 
lich ein sehr kleines Fleckchen vor der Spitze neben der Naht 
durch aufrechte dunkelbraune Behaarung und etwas dunklere 
Grundfarbe der Fliigeldecken dunkelbraun erscheinend. Die 
Fliigeldecken im iibrigen durch anliegende graugelbe und halban- 
liegende hellbraune Behaarung in helleren Tonen spielend. Kopf 
grob, tief und unregelmassig punktiert. Zweites und drittes 
Kiefertasterglied gleich lang, etwa anderthalb so lang wie dick, 
das letzte etwa anderthalb so lang wie jedes der beiden vorher- 
gehenden, drittehalb so lang wie breit. Fiihler kaum merklich 
langer als der Korper, die Glieder kusserst kurz und breit, erst 
das 10. deutlich langer als breit. Halsschild sehr breit und 
kurz, der Vorderrand der Kontur jederseits der Mitte etwas 
ausgerandet, die Vorderecken der Kontur stark gerundet vor- 
springend und nach hinten in den ausserst stark entwickelten 
Seitenrandeindruck iibergehend, in dem der Halsschild seine 
schmalste Stelle erreicht. Die Seiten dann geradlinig erwei- 
tert und schliesslich auf der Mitte zwischen Seitenrandeindruck 
und Basis stumpfwinklig in den fast parallelen, nur unmerklich 
erweiterten Basalteil iibergehend. Die herabgeschlagenen eigent- 
lichen Vorderecken als flache, breite Augenlappen entwickelt. 
Halsschildpunktierung in den Eindriicken spkrlich, im iibrigen 
dicht und fein, die Zwischenraume der Punktierung zum Teil 
etwas runzlig verfliessend, vor und ausserhalb der Discoidalein- 
driicke werden diese Runzeln an zwei bis drei Stellen geradezu 
zu queren bis schrfigen Faltchen. Die Discoidaleindriicke breit 
mit den verhaltnismassig tiefen Hintereckeneindriicken verflies¬ 
send, innerhalb dieses grossen Eindruckes jedoch nur als kleines, 
wenig tiefes Griibchen scharfer begrenzt. Halsschild zum Vor¬ 
derrand kr&ftig abfallend, im iibrigen fast ohne Langsw&lbung. 
Schultern wenig breiter als die Halsschildbasis, sehr flach ge¬ 
rundet. Die Fliigeldecken bis zur Mitte geradlinig sehr schwach 
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erweitert, im dritten Viertel leicht gerundet-verengt, im grdss- 
ten Teil dez letzten Viertels vdllig geradlinig zugespitzt und nur 
die iiusserste Spitze wieder abgerundet. Die 1., 2. und 4. Rippe, 
abgesehen von der Basis sehr stark erhaben, die 1. vor der Ein- 
mtindung in die 2. verflacht, diese miindet weiter apicalw&rts in 
die 4., und die Vereinigung aller Rippen miindet vor der Spitze, 
sich verflachend, in den Aussenrand. Hauptpunktierung der 
Fliigeldecken grob und dicht, Grundpunktierung fein, massig 
dicht, wenig tief und etwas runzlig. Flugeldecken hinter der 
Basis stark gewdlbt, in der Spitzenhalfte ganz geradlinig ab- 
fallend. Schienen und Tarsen schlank, das 2. bis 4. Tarsenglied 
hoher als lang, das 1. etwas langer als das 2. und 3. zusammen, 
das Klauenglied im Basaldrittel nicht dicker als die vorherge- 
henden Glieder. Lange 21 mm, Breite der Schultern 5.7, fiihler- 
lfinge 21.3. 

Die vorgezogene Stirn, die Marmorierung und Rippen der 
Fliigeldecken und die allgemeine Korperform stimmen mit der 
disximilis- Gruppe Uberein, doch unterscheidet der starke Seiten- 
randeindruck, in dem der Halsschild schmaler ist als hinter den 
Vorderecken, die Art leicht auch von constriclicollis Emden 
(1926) und laguna, denen sie im iibrigen am nachsten steht. 
Auch die geradlinige Zuspitzung der Flugeldecken macht sie 
leicht kenntlich, in diesem Merkmal kommt ihr am ehesten die 
viel robustere C. templetoni Westwood (= fasciata Waterhouse) 
nahe, die im m&nnlichen Geschlecht durch die Biirste auf dem 
zwei und drei freien Abdominalsternit von acutipennis und alien 
anderen Arten ganz abweicht. 

CALLIRRHJP18 LACUNA? Schott** (1»1«>. 

Mdnnchen. —Typus: Luzon, Laguna, Paete, Samml. Schultze. 
Kastanienbraun, die Beine rotbraun, die Tarsen heller braunrot. 
Pronotum sehr dicht und ziemlich lang, ganz anliegend seidig 
behaart. Marmorierung der Fliigeldecken ziemlich dicht und 
wurmformig verschlungen, ein grosses Dreieck an der Basis 
und ein schrager von vorn innen nach hinten aussen gerichteter 
Fleck etwa in der Mitte jeder Fliigeldecke nicht deutlich ge- 
scheckt. Stirn und Scheitel massig fein, erstere wenig dicht, 
letzterer dicht punktiert. Das 3. Kiefertasterglied eine Klein- 
igkeit kiirzer und dtinner als das 2., reichlich anderthalb so lang 
wie breit, das 4- etwa ein und zwei Dritteln so lang wie das 3. 
fast dreimal so lang wie dick. Ftihler von K5rperlange, bereits 
ihr 5. Glied deutlich linger als breit. Halsschild kurz und breit, 
der Vorderrand der Kontur jederseits der Mitte seicht ausge- 
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randet, die Vorderecken der Kontur wenig abgerundet, fast 
stumpfwinklig nach hinten zum Seitenrandeindruck umbiegend. 
Dieser ausserst breit und sehr tief, jedoch am Grunde etwas 
weiter von dem der Gegenseite getrennt als die Vorderecken der 
Kontur. Vom Ende der durch den Seitenrandeindruck bedingten 
Ausrandung ab ist der Halsschild zur Basis geradlinig erweitert. 
Die herabgeschlagenen eigentlichen Vorderecken als flache, 
breite Augenlappen entwickelt. Halsschildpunktierung vorn 
ausserst fein und ausserst dicht, in der Basalhalfte etwas weniger 
fein und weniger dicht, in den Discoidaleindrilcken zerstreut 
punktiert. Die Zwischenraume der Punktierung nicht runzelig 
bis olig verfliessend. Die Discoidaleindriicke innen ziemlich 
kraftig eingedriickt, aussen breit mit den Seitenrand und 
Hintereckeneindriicken verfliessend. Die Prascutellareindriicke 
beim Typus tief und verschmolzen, mit vertiefter Mittellinie. 
Halsschild zur Spitze massig gewolbt, in der Basalh&lfte flach. 
Schultern wenig breiter als die Halsschildbasis, sehr flach 
gerundet. Fliigeldecken bis fast ans Ende des dritten Fiinftels 
fast parallel, von da bis zur Spitze in sehr flachem Bogen gerun- 
det-verengt, die Spitze selbst etwas breiter abgerundet. Die 
Bippen der Fliigeldecken, abgesehen von der Basis, breit und 
vor der Vereinigung ziemlich stark erhaben, doch wenig scharf 
abgesetzt. Die Forstsetzung der vereinigten Rippen endet etwa 
ein Siebentel del Fliigeldeckenlange vor der Spitze frei. Haupt- 
punktierung der Fliigeldecken sehr fein und massig dicht, 
Grundpunktierung fein, sehr dicht und tief. Fliigeldeckenbasis 
massig gewolbt, die zwei apikalen Drittel ohne Langswolbung, 
nur zur Spitze selbst ganz kurz geneigt. Schienen und Tarsen 
sehr schlank, das 2. bis 4. Tarsenglied hoher als lang, nur an den 
Vordertarsen das 2. so lang wie hoch, das 1. Glied an den Vor- 
dertarsen etwas linger, an den Mittel und Hintertarsen so lang 
wie oder etwas kiirzer als die beiden folgenden zusammen (in 
der Mitte der Seite gemessen), das Klauenglied der Vorder- und 
Mittelbeine in der Basalhftlfte nicht dicker als die vorherge- 
henden Glieder. L&nge des Typus 16 mm, Schulterbreite 4.3, 
Fiihlerl&nge 16. 

Etwas kleinere, auff&llig schlanke Art der dissmilis-Gruppe, 
noch schlanker als conetricticoUis Emden (1926). Sie ist durch 
ihre ausserst schlanke Gestalt leicht von alien anderen Arten der 
dimmiiis-Gruppe, deren Merkmale sie besitzt, zu unterscheiden. 
Auch die stark entwickelten Seitenrandeindriicke in Verbin- 
dung mit der langen seidigen Pronotuir.-Behaarung charakteri- 
sieren sie gut. 
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Ausser dem Typus lag mir ein Mfinnchen vom Museum Stet¬ 
tin vor mit dem Fundort “Philippines” Es weicht durch etwas 
weniger lange Ftihler, vorn nicht ganz so breiten und eckigen 
Halaschild, sehr schwachen, durch einen feinen Mittelkiel 
geteilten Prascutellareindruck und halbmondformige Discoidal- 
eindriicke desselben und etwas grdbere Marmorierung der 
Fltigeldecken etwas ab. Im Stiidtischen Museum ftir Natur-, 
Volker- und Handelskunde, Bremen, befindet sich ein kleines 
Mannchen: Philippinen (0. Schiltze ), von 14.5 mm lange, wfehr- 
end das Exemplar des Stettiner Museums 17.7 mm misst. 

CALMRRBIPI8 SCHULTZE! •». nor. 

Zwei Mknnchen und Weibchen. Panay, Antique, Culasi, 
Samml. W. Schultze (mannlicher Typus jetzt Mus. Dresden, 
m&nnlicher Paratypus und weiblicher Typus in Samml. W. 
Schultze). 

M&nnchen. —Kastanienbraun, Fltigeldecken grdsstenteilB, 
Bauch und Schenkel etwas heller, Schienen, Tarsen und FUhler 
hell rotbraun. Behaarung goldgelb bis graugelb, auf dem Hals- 
schild ziemlich lang und fast anliegend, auf den Fltigeldecken 
wenig lang doch langer als bei den meisten anderen Arten, die 
Lagerung auf den Decken vielfach wechselnd und infolgedessen 
eine dichte und kr&ftige Scheckung erzeugend, die sehr auffal- 
lig ist. Kopf ziemlich fein und sehr dicht punktiert. Drittes 
Glied der Kiefertaster zwei Dritteln so lang wie das 2. andert- 
halbmal so lang wie breit, das 4. knapp dreimal so lang wie 
breit. Fiihler reichlich vier Ftinfteln so lang wie der KSrper. 
Schon das 6. Ftihlerglied deutlich etwas langer als breit. Hals- 
schild ma8sig lang, vorn stark gerundet, die Rundung jederseits 
der Mitte etwas abgeflacht, jedoch die Kontur nicht ausge- 
schweift, die Seiten durch den massig entwickelten Seitenrand- 
eindruck schmal aber nicht sehr flach ausgerandet, vom 
Seitenrandeindruck bis zur Basis fast geradlinig gleichmassig, 
ziemlich stark erweitert, am Vorderrand innerhalb der Vorder- 
ecken (die eigentlichen Vorderecken jedoch nicht eingerechnet) 
halb so breit wie an der Basis. Die herabgeschlagenen eigent¬ 
lichen Vorderecken, die breit von oben sichtbar sind, kraftig 
gerundet als starke Augenlappen vorgezogen. Halsschildpunk- 
tierung fiusserst fein und massig dicht, die Zwischenraume der 
Punktierung nirgends dlig verfliessend. Prkscutellareindrlicke 
fast erloschen, Discoidaleindriicke gross und sehr tief, am Grunde 
fast unpunktiert, nach innen sehr scharf begrenzt, nach aussen 
etwas mit den verh&ltnism&ssig stark entwickelten Hinterecken- 
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eindrticken verfliessend. Halsschild in der ganzen Lange ziem- 
lich gleichmassig wenig stark gewdlbt. Schultern deutlich 
breiter als die Halsschildbasis, krdftig gerundet. Die Fliigel- 
decken bis ans Ende des vierten Siebentels schwach gerundet 
erweitert, von da zur Spitze in sehr flacher Rundung gleich- 
massig verengt, die Spitze abgerundet. Die Rippen ausser der 
3. stark erhaben, gleich hinter der Schulter als breite Erhohun- 
gen hervortretend, ziemlich breit, durch begleitende unregel- 
massige Punktreihen ziemlich scharf begrenzt. Die gemein- 
same Verlangerung zieht schrag zum Aussenrand. Haupt- 
punktierung sehr fein, bis auf die ziemlich groben Reihen entlang 
den Rippen. Grundpunktierung wenig fein, dicht und ziemlich 
tief. Das Basaldrittel der Flugeldecken (besonders die Naht) 
mit kraftiger Langswolbung, das folgende Drittel der Lange 
nach fast eben, das letzte flach zur Spitze abwarts gewolbt. 
Schienen und Tarsen sehr schlank, das 1. Glied beim Typus fast 
so lang wie die drei folgenden zusammen, beim Paratypus so 
lang wie die zwei folgenden zusammen, das 2. bis 4. Glied der 
Vordertarsen beim Typus langer als hoch, beim Paratypus fast 
so lang wie hoch. Lange 19.1 bis 21.4 mm, Schulterbreite 5.3 
bis 6.2, Fiihlerlange 16.8 bis 17.8. (Das erste Mass bezieht 
sich jeweils auf den Typus.) 

Weibchen. —Dem Weibchen von grandicomis Emden (1926) 
sehr Shnlich, doch der Halsschild viel weniger kurz (anderthalb 
mal so breit wie lang, bei grandicomis fast ein und drei Vierteln 
mal und die Flugeldecken viel kurzer gebaut, viermal bo lang 
wie der Halsschild (bei grandicomis fast fiinfmal), auch in 
den Zwischenraumen der Rippen stark gliinzend. Vom Weib¬ 
chen der C. longitarsis durch an der Spitze schmaleren Hals¬ 
schild, sehr stark entwickelte Flugeldeckenrippen und zur Spitze 
mehr geradlinig verengte Flugeldecken auffallig verschieden. 
Merkmale der dissimilis-G ruppe: Braunschwarz gefarbt, Kopf 
ziemlich grob und ungleichmassig wenig dicht punktiert. 
Ftihlerlamellen wenig lang, die des 5. Fiihlergliedes fast doppelt 
so lang wie das zugehorige Glied. Halsschild vorn m&ssig breit 
gerundet, die Vorderrand-Kontur jederseits der Mitte kurz aber 
deutlich ausgerandet. Seitenrandeindruck schmal aber deutlich, 
die Halsschildseiten von da bis zu den Hintereckem fast gerad¬ 
linig schwach erweitert. Scheibe fein und zerstreut, deutlich 
doppelt punktiert, die feineren Punkte (Grundpunktierung) 
eingestochen und verhaltnismassig krfiftig, doch sehr spfirlich. 
Alle Eindriicke scharf getrennt. Discoidaleindrttcke tief und 
rundlich, wenig gross, Pr&scutellareindrUcke ziemlich flach. 
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Schildchen fein und fiusserst zerstreut punktiert. Fliigeldecken 
mit breiten, nach hinten stark erhabenen, wenn auch nicht sehr 
scharf begrenzten Rippen, deren gemeinsame Verlangerung kurz 
vor der Spitze wenig deutlich in den Aussenrand miindet. Sei- 
tenrand bis fast zur Spitze durch eine tiefe Randkehlung ab- 
gesetzt und kraftig aufgebogen (bei grandwomis vom Beginn 
des vierten Fiinftels ab nur noch undeutlich wulstformig ab- 
gesetzt), bis gegen die Mitte etwas schmaler als die Randkehle. 
Fliigeldecken mit ziemlich breiten Schultern, dahinter lang und 
leieht ausgeschweift, zum Ende des zweiten Drittels ziemlich 
stark erweitert und dann ziemlich plotzlich in sehr flacher 
Rundung zur Spitze umbiegend. Fliigeldecken auf der Basal- 
wolbung nur mit ganz vereinzelten feinen Punkten, die Haupt- 
punktierung im iibrigen ziemlich fein, etwas ungleieh, gegen die 
Spitze ein wenig runzlig, die Grundpunktierung fein und ftus- 
serst zerstreut, die Rippen infolgedessen wie der Halsschild mit 
Hochglanz, die Zwischenraume matter gl&nzend, jedoch nicht 
matt, wie es bei grandicomis der Fall ist. Tarsen schlank, 
das Klauenglied zur Spitze etwas mehr verdickt als bei longi- 
tarsis, jedoch viel schlanker als bei grandicornis. Das 2. bis 4. 
Tarsenglied viel hoher als lang. Lange 23.9 mm, Schulterbreite 
7.3. 

Durch den nach vorn starker verengten Halsschild mit tiefen 
Discoidaleindriicken, kraftige FlUgeldeckenrippen und schlanke 
Tarsen sowie im mannlichen Geschlecht lange Fiihler kenntlich. 

CALL1RRHIP1S LONGITARSI8 n>. nov. 

Zwei Mannchen und 1 Weibchen, Panay, Antique, Culasi, 
Samml. W. Schultze (mannlicher Typus jetzt Mus. Dresden, 
mannlicher Paratypus und weiblicher Typus in Samml. W. 
Schultze). 

Mdnnchen .—Dunkel kastanienbraun, die Fliigeldecken zur 
Spitze etwas heller, Tarsen und Fiihler hell rotbraun, beim Para¬ 
typus rotbraun. Behaarung goldgelb bis graugelb, die Fltigel- 
decken dicht und fein, doch wenig auffallig marmoriert. Kopf 
ziemlich grob und dicht punktiert, 3. Glied der Kiefertaster so 
lang wie das 2., anderthalb mal so lang wie breit, das 4. reich- 
lich anderthalb mal so lang, kaum mehr als zweimal so lang wie 
breit. Fiihler fast von Korperlange oder doch (Paratypus) von 
drei Vierteln der Kbrperlange. Erst das 8. Fiihlerglied deutlich 
lftnger als breit. Halsschild mkssig kurz, vorn breit und jeder- 
seits der Mitte flacher gerundet, jedoch die Kontur nicht aus¬ 
geschweift, die Seiten durch den flachen Seitenrandeindruck 
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nur flach ausgerandet (beim Paratypus der Seitenrandeindruck 
fast erloschen), vom Eindruck bis zur Basis fast geradlinig er- 
weitert. Die herabgeschlagenen Vorderecken als breit gerundete 
Augenlappen schwach vorragend. Halsschildpunktierung ziem- 
lich fein, zur Basis noch feiner werden, beim Typus dicht, beim 
Paratypus wenig dichjt, die Zwischenrfiume der Punktierung bei 
diesem zum Teil etwas olig verfliessend. Discoidal und Pra~ 
scutellareindriicke beim Typus sehr flach, beim Paratypus tief, 
die Hintereckeneindriicke bei beiden verhaltnismassig tief, alle 
Eindrticke gut voneinander getrennt. Halsschild in den api- 
kalen zwei Dritteln ziemlich kraftig gewolbt, im Basal drittel 
eben. Schultern wenig breiter als dei Halsschildbasis, breit 
gerundet. Die Fliigeldecken bis zum Ende des vierten Sieben- 
tels sehr schwach gerundet-erweitert, fast geradlinig und fast 
parallel, von da zur Spitze gleichm&ssig gerundet-verengt, die 
Spitze abgerundet. Die Rippen nur massig erhaben, doch durch 
eine nicht ganz regelmfissige Punktreihe jederseits deutlich be- 
grenzt. Die gemeinsame Verlangerung der Rippen ist schr&g 
nach hinten zum Aussenrand gerichtet, erreicht diesen jedoch 
nicht. Hauptpunktierung sehr fein (Typus) bis m&ssig fein 
(Paratypus), Grundpunktierung ziemlich fein, ziemlich dicht 
und wenig tief. Die Flache zwischen den Rippen unregelmassig 
geknittert, viel mehr als bei den meisten anderen philippinischen 
Arten. Die Langswolbung flach und bis zur Spitze ziemlich 
gleichmassig, nur im mittleren Drittel fast eingeebnet. Schienen 
und Tarsen sehr schlank, beim Paratypus nur m&ssig schlank, 
das 1. Glied der Tarsen in der Mitte der Seiten so lang wie die 
drei folgenden Gfieder zusammen. Das 2. Glied beim Typus an 
den Vorder- und Mittelbeinen langer als hoch, beim Paratypus an 
alien Beinen hoher als lang, dementsprechend ist beim Typus 
das 3. and 4. Vordertarsenglied etwa so lang wie hoch oder 
doch wenig hbher als lang, beim Paratypus vie] htther als lang. 
IAnge 17.8 bis 22.2 mm, Schulterbreite 4.6 bis 6.3, Fiihlerl&nge 
17.6 beziehungsweise 16.7. (Das erste Mass bezieht sich stets 
auf den Typus, das zweite auf den Paratypus). 

Wenn nicht auch bein schnitzel eine betrkchtliche, obwohl 
nicht ganz so grosse Variation in der Lange der Tarsenglieder 
festzustellen ware, hatte ich diese beiden Mannchen zwei ver- 
schiedenen Arten zugerechnet Auch die fibrigen Merkmale der 
beiden Stiicke, die nicht ganz iibereinstimmen, sind bei anderen 
Arten schon als variabel festgestellt worden (Filhleriange, 
Punktierung), an der Artgleichheit isl demnach trotz der Ver- 
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schiedenheiten kaum zu zweifeln. Das nachstehend beschriebene 
Weibchen schliesst sich mehr dem Typus an. Die Verl&ngerung 
der Tarsenglieder tritt bei den Callirrhipi8 Weibchen wie im 
gleichen Masse ein wie bei den Mannchen. 

Weibchen .—Den Weibchen von C. javanica Castelnau sehr 
ahnlich, sogar noch feiner punktiert und noch glanzender, doch 
viel robuster, grosser und durch die Merkmale der di88imUis- 
Gruppe (plattenfdrmig vorgezogenen vorderen Teil der Stirn 
und fehlende Seitenecke des Ovipositors) von ihm verschieden. 
Das einzige Stiick ist rOtlich kastanienbraun gefarbt. Kopf 
ziemlich grob punktiert. Die Flihlerlamellen sehr kurz, die des 
5. Fuhlergliedes knapp ein Viertel langer als das zugehbrige 
Glied. Halsschild kurz und breit, reichlich anderthalb mal so 
breit wie lang, vorn sehr breit gerundet und jederseits der 
Mitte nicht ausgeschweift. Seitenrandeindruck sehr flach, die 
Seiten unmittelbar vor den Hinterecken kurz, doch ziemlich 
kraftig ausgeschweift. Halsschild fein und zerstreut, doch ziem¬ 
lich gleichmfissig punktiert. Discoidaleindriicke fehlen, die iibri- 
gen Eindriicke breit und deutlich. Schildchen sehr fein und 
ausserst zerstreut punktiert, der Grund von Halsschild und 
Schildchen mit Spuren einer ganz erloschenen, auf dem 
Schildchen etwas deutlicheren Punktulierung, die nur bei be- 
stimmter Beleuchtung erkennbar sind. Fliigeldecken in der Ba- 
salhalfte nicht grober punktiert als der Halsschild, vor der Spitze 
mehr als doppelt so grob, die Hauptpunktierung jedoch iiberall 
ausserordenlich fein, die Grundpunktierung ganz vereinzelt und 
wenig fein. Die Rippen im Basaldrittel ganz erloschen, im 
iibrigen schwach und breit erhaben, unscharf abgegrenzt. Sei- 
tenrand der Fliigeldecken bis fast zur Spitze durch eine tiefe 
Kehle abgesetzt, diese zur Spitze nur wenig verbreitert, der 
Seitenrand nach hinten ebenfalls nur wenig verbreitert, in der 
ganzen Lange bis auf die ausserste Spitze scharf wulstfdrmig 
(gegen die Spitze als Aufbiegung) von der Randkehle abgesetzt 
und iiberall ebenso breit wie diese. Fliigeldecken zum Ende des 
zweiten Drittels kraftig erweitert, dann stark gerundet verengt, 
an der Spitze breit abgerundet. Tarsen schlank. Das 1. Glied 
der Vordertarsen (in der Mitte der Seiten gemessen) etwas 
langer als die beiden folgenden zusammen, das 2. bis 4. Glied 
hoher als lang. Lange 20.5 mm, Schulterbreite 6.1. 

Durch die langen Ftihler und das l&ngere 1. Tarsenglied von 
parallela leicht zu unterscheiden, der longitarsis sonst im mann- 
lichen Geschlecht recht nahe steht. Im weiblichen Geschlecht 
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durch die extrem feine Hauptpunktierung der FlUgeldecken, die 
diese an der Basis fast poliert erscheinen lasst, die scharfe 
Randung der Fltigeldeckenseiten, die breit gerundete, fast ge- 
meinsam etwas abgestutzte Flflgeldeckenspitze und die kurzen 
Fiihlerlamellen sehr ausgezeichnet. 

CALLIRRHIP1S GRJSEA »p. nov. 

Mannchen .— Mindoro, Abra de Ilog. Samml. W. Schultze. 
Schwarzgrau, die Tarsen und das 2. FUhlerglied kastanienbraun, 
der Rest der Fiihler dunkelgraubraun gefarbt. Behaarung 
graugelb bis goldgelb, verschieden gelagert, sodass die Fliigel- 
decken graugelb und dunkel gelblichgrau marmoriert erscheinen, 
diese Marmorierung deutlich, doch nicht sehr auffallig. Stirn 
iiber den Fiihlern zerstreut und unregelmassig grob punktiert 
und gerunzelt, Scheitel dicht und regelmassig wenig grob, doch 
tief punktiert. Das 3. Kiefertasterglied etwa ein Zehntel kiirzer 
als das 2., knapp ein Drittel langer als breit, das 4. etwa andert- 
balbmal so lang wie das 3., knapp drittehalbxnal so lang wie 
dick. Fiihler reichlich halb so lang (0.66 :1) wie der Korper, 
erst das 7. FUhlerglied deutlich langer als breit. Halsschild 
kurz und breit, vorn breit und gleichmassig gerundet, die 
Seiten fast winklig ansetzend, am Seitenrandeindruck in gr6s- 
ser Ausdehnung fast geradlinig und nur unmerklich breit aus- 
gerandet, da dieser flach und zudem mehr auf die Dorsalseite 
gertickt ist, in der Mitte zwischen Seitenrandeindruck und Basis 
fast stumpfwinklig umbiegend und bis zur Basis geradlinig nur 
noch ziemlich schwach erweitert. Die herabgeschlagenen Vor- 
derecken als breite Augenlappen schwach vorragend. Hals- 
schildpunktierung etwas ungleich, Uberall fein und wenig dicht, 
besonders in den EindrUcken und in der Mitte der Scheibe 
sparlicher, die Zwischenraume der Punktierung mit Ausnahme 
des herabgeschlagenen Pronotumteils nirgends runzlig Oder olig 
zusammenfliessend, kaum stellenweise etwas gewdlbt. Die 
HalsschildeindrUcke gut abgegrenzt, die Discoidaleindriicke rund- 
lich und tief, auch die langlichen HintereckeneindrUcke verhfilt- 
nismassig ziemlich tief. Halsschild in der Apikalh&lfte massig 
gewdlbt, in der Basalbalfte flach. Schultern wenig breiter als 
die Halsschildbasis, breit gerundet. Die Fltigeldecken bis zum 
Ende des vierten Siebentels etwas erweitert, die Seiten bis dahin 
sehr schwach gerundet, von da zur Spitze gleichmassig gerundet 
verengt, die Spitze selbst kurz abgerundet Die 1., 2. und 4. 
Rippe, abgesehen von der Basis, ziemlich breit und gleichmassig. 
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doch wenig stark erhaben. Die gemeinsame Verl&ngerung der 
vereinigten Rippen miindet, sich verflachend, undeutlich in den 
Aussenrand. Hauptpunktierung der Fiigeldecken fein und mfis- 
sig dicht, Grundpunktierung miissig fein, flach und wenig dicht. 
Die Lhngswdlbung der Flugeldecken ziemlich erheblich und 
gleichmassig bis zur Spitze fortgesetzt. Schienen und Tarsen 
ziemlich schlank, das 2. Glied der Tarsen etwas kiirzer als das 
2. und 3. zusammcn, das 2. bis 4. an den Mittel- und Hintertarsen 
etwa doppelt so hoch wie einzeln lang. Das Klauenglied ziemlich 
robust. Lange 19.5 mm, Shulterbreite 6, Fiihlerlange 11.0. 

Die Art besitzt alle Merkmale der dissimilus- Gruppe. In ihr 
ist sie ausser durch die schwarzgraue Farbung durch die auffal- 
lend kurze und robuste Gestalt leicht kenntlich. Von der ein- 
zigen ahnlich kurzen Art templetoni Westwood unterscheidet sie 
sich ausser durch die Farbung und Skulptur durch die gerundete 
Aussenseite der Fliigeldeckenspitze und das Fehlen der Biirste 
auf dem zweiten und dritten freien Abdominalsternit. 

CAI.LIRHHIPI8 BAKEBI up. nor. 

Mtinnchen .— Insel Samar (Baker). Kastanienbraun, die 
Fiihler vom 2. Glied ab lichtbraun. Behaarung goldgelb bis hell- 
braun, die Flugeldecken durch ihre wechselnde Legerung dicht 
und ziemlich fein, sehr auffallig gescheckt. Kopf bis auf die 
weitgehend geglattete Mitte der Stirn sehr dicht und ziemlich 
fein punktiert. Drittes Glied der Kiefertaster etwas kiirzer und 
etwas schmaler als das 2., ein und ein Viertelmal so lang wie 
breit, zur Spitze ebenso wie das 2. ziemlich stark verbreitert, das 
4. ein und zwei Drittelnmal so lang wie das 3., drittehalbmal so 
lang wie breit. Fiihler sieben Zehnteln so lang wie der Korper, 
2. bis 8, Fiihlerglied stark quer, das 9. schwach quer, das 10. 
etwas l&nger als breit, die Lamellen in der Mitte ihrer Lange 
anderthalbmal so breit wie nahe Basis und Spitze. Halsschild 
kurz, vorn breit und jederseits der Mitte flacher gerundet, die 
Kontur dort wenig deutlich ausgeschweift. Die Seiten durch 
den flachen und wenig scharf begrenzten Seitenrandeindruck 
schwach ausgeschweift, dahinter durch die iiusserst grobe hocke- 
rige Runzelung der Seitenflachen im Profil mit drei bis fiinf 
flachen Hbckerchen, gegen die Hinterecken flach gerundet er- 
weitert, die Hinterecken selbst sehr schwach eingezogen. Die 
herabgeschlagenen Vorderecken als gerundete Augenlappen 
ziemlich kriiftig vorragend, bei binokularer dorsaler Betrach- 
tung durch die breit vorstehenden abgerundet-stumpfwinkligen 
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Konturvorderecken verdeckt. Halsschildpunktierung sehr fein 
und wenig dicht, zur Mitte der Basis husserst fein und spkrlich 
werdend, die Zwischenrkume der Funktierung nach vorn zu 
vielfach oligverfliessend. Prascutellareindriicke sehr gross und 
tief, kaum weniger tief als die kleinen, runden aber ziemlich 
tiefen und ringsum gut begrenzten Discoidaleindriicke. Vor und 
ausserhalb jedes Discoidaleindruckes befindet sich ein weiterer 
ahnlicher runder und ziemlich tiefer (vielleicht nur monstroser?) 
Eindruck. Hintereckeneindriicke breit und deutlich, massig 
tief, nach vorn und aussen mit einigen groben, breiten Runzeln. 
Halsschild in den apikalen drei vierteln ziemlich gleichmassig 
und wenig stark gewolbt, am Beginn des Basalviertels sehr flach 
eingesattelt und unmittelbar an der Basis wieder etwas konvex 
gewolbt. Schildchen kaum breiter als lang, vor der Mitte am 
breitesten und nach hinten abgerundet-zugespitzt, sehr fein und 
ziemlich dicht punktiert. Schultern breit gerundet, wenig 
breiter als die Halschildbasis. Fltigeldecken bis zum Ende des 
vierten Siebentels deutlich ausgeschweift-erweitert, von da zur 
Spitze gleichmassig in flacher Rundung verengt, am Ende ziem¬ 
lich spitz abgerundet. Die 1., 2. und 4. Rippe von der Mitte 
bezuglich von vor der Mitte bis zu ihrer Vereinigung sehr breit 
und stark dachformig erhaben, die Punkte in den die eingentli- 
chen Rippen begrenzenden Punktreihen zwar ziemlich grob, 
doch wenig dicht und wenig regelmassig angeordnet, der Kamm 
der Rippen infolgedessen unscharf in die dachformig ab- 
fallenden benachbarten Teile der Zwischenraume iibergehend. 
Die gemeinsame Verlangerung der Rippen ist schrkg nach hinten 
zum Aussenrand erichtet, erlischt jedoch in der Absetzung des 
Seitenrandes. Hauptpunktierung massig fein und mkssig dicht. 
Grundpunktierung ziemlich fein und ziemlich dicht. Die Flache 
zwischen den Rippen wenig stark unregelmassig geknittert. Die 
Lkngswolbung in der Basalhalfte stark, in der Apikalhklfte 
schwach und nur vor der Spitze wieder deutlicher, die Naht im 
fiinften Siebentel sogar etwas eingedriickt, die Querwdlbung 
der Fliigeldecken ziemlich stark. Schienen und Tarsen massig 
schlank, Tarsen viel kiirzer als die Schienen, die eraten vier 
Tarsenglieder viel hdher als lang, zusammen vie] kiirzer als das 
Klauenglied. Lange 24.5 mm, Schulterbreite 7.1, Fiihlerlange 
17.0. 

Durch ihre Grdsse, robuste Gestalt, die breiten, starken Rippen, 
die akzessorischen Halsschildeindriicke und die starke Runzelung 
der Seitenflachen des Halsschildes ist diese Art von alien anderen 
Arten ihrer Gruppe leicht zu unterscheiden. 
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CALXIRBHIPIB PABALLBLA >p. nor. 

Mannchen und Weibchen. Negros, Cuernos Mts. (Baker, 
Mannchen, 20965). 

M&nnchen .—Dunkel kastanienbraun, Beine kastanienbraun, 
Flihler licbtbraun. Behaarung goldgelb bis grau goldgelb, die 
Fliigeldecken dicht und fein doch nich sehr auffallig gescheckt 
erscheinend. Kopf ziemlich grob und ausserst dicht punktiert. 
Drittes died der Kiefertaster so lang und breit wie das 2., wenig 
langer als an der Spitze breit, dort wesentlich breiter als an der 
Basis, das 4. reichlich anderthalbmal so lang, zweimal so lang wie 
breit. Fiihler drei FUnfteln so lang wie der KorpeT, das 7. 
died etwa so lang wie breit, die folgenden Janger als breit. 
Halsschild sehr kurz und breit, doppelt so breit wie lang, vorn 
in der Mitte sehr breit gerundet, seitlich davon ziemlich kraftig 
ausgeschweift, die Konturvorderccken fast stumpfwinklig. Die 
Seiten an den kleinen, doch kraftigen und ziemlich scharf be- 
grenzten Seitenrandeindrticken in der Kontur nicht ausgerandet, 
vom Eindruck bis zu den nicht eingezogenen Hinterecken in 
sehr flacher Rundung erweitert, unmittelbar an der Basis am 
breitesten. Die herabgeschlagenen Vorderecken als sehr breit 
gerundete Augenlappen schwach vorragend, ihr Vorderrand bei 
binokularer, dorsaler Betrachtung des Halsschildes gerade zu 
erkennen. Halsschildpunktierung ziemlich fein und massig 
dicht, zur Basis sehr fein werdend, die Zwisehenraume der Punk- 
tierung auf der Scheibe vielfach runzlig bis olig verfliessend. 
Discoidaleindriicke sehr tief, Prascutellareindriicke gross und 
ziemlich tief, Hintereckeneindriicke deutlich und ebenfalls ver- 
haltnismassig tief, alle Eindriicke gut voneinander getrennt. 
Halsschild in den apikalen drei Vierteln ziemlich flach gewolbt, 
im Basalviertel eben, Schultern sehr wenig breiter als die Hals- 
schildbasis, sehr flach gerundet, die Fliigeldecken sehr schlank, 
zwei und drei Vierteln so lang wie zusammen an den Schultern 
breit, bis zum Ende des zweiten Viertels ausserst flach und 
gleichmassig gerundet, dem unbewaffneten Auge bis dahin vollig 
parallel erscheinend, von da in flachem Bogen zur Spitze ver- 
engt, kurz vor der Spitze starker gerundet, diese selbst aber 
nur schmal abgerundet. Die Rippen sehr flach und breit, liberal] 
unscharf in die Zwisehenraume tibergehend, die begrenzenden 
Punktreihen massig deutlich, an der Basis wfillig eingeebnet, 
bis zur Mitte ausserst schwach erhaben, nur die 2. und 4. vor 
der Vereinigung etwas starker hervortretend, die gemeinsame 
Veriangerung undeutlich. Die Zwisehenraume der Rippen in 
der Basalh&lte eben, nur stellenweise fast unmerklich konkav, 
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vor der Vereinigung der Rippen schwach konkav. Hauptpunk- 
tierung ziemlich fein und wenig dicht, sehr gleichmhssig, und 
der Grund zwischen ihr nur ausserst schwach geknittert. 
.Grundpunktierung ziemlich fein, massig dicht und wenig tief. 
Fliigeldecken im Basal- und Apicaldrittel mit kriiftiger Lftngs- 
wolbung, das mittlere Drittel fast eben, Querwolbung ziemlich 
stark. Schienen und Tarsen wenig schlank, das erste Glied der 
letzteren etwa so lang wie die zwei folgenden zusammen. diese 
und das 4. hoher als lang. Lange 18 mm, Schulterbreite 4.8, 
Fiihlerl&nge 10.8. 

Weibchen .—Durch die sehr schlanken Fliigeldecken mit 
schwach entwickelten Rippen und—auch vor der Vereinigung 
der letzteren—ausserst schwacher Konkavwolbung viel mehr an 
die Weibchen der trepida-G ruppe als die der dusimUis -Gruppe 
erinnernd, doch schon nach der Bildung des Stirnvorderteils als 
zu letzterer Gruppe gehorig erkennbar. Kopf ziemlich grob 
und ungleichmassig punktiert. Fiihlerlamellen lang und sehr 
eng gestellt, die des 5. Gliedes fiinftehalbmal so lang wie das 
zugehorige Glied, das 11. Glied langgestreckt, linear, etwas ]&nger 
als das 7. bis 10. Glied zusammen, das 4. Glied etwa so lang wie 
breit, das 5. bis 10. langer als breit. Halsschild in der Anlage 
dem des Mannchen ahnlich, doch etwas breiter und etwas gleich- 
massiger gewolbt, mit weniger starken, doch immer noch kr&f- 
tigen Eindriicken, zerstreut und ungleichmassig punktiert, hinten 
an den Seiten fein runzlig. Zwischen der verhSltnismassig fei- 
nen Hauptpunktierung findet sich eine ausserst liache, fast er- 
loschene, doch wenig feine und massig dichte Grundpunktierung. 
Schildchen ahnlich wie beim Mannchen doch viel breiter, sp&rlich 
und sehr fein punktiert, mit erloschener Grundpunktierung da- 
zwischen. Fliigeldecken bis zum Ende des zweiten Drittels leicht 
erweitert, dann in ziemlich flacher Rundung gleichmhssig ver- 
engt, Rippen in der Basalhalfte kaum merklich, in der Apikal- 
halfte schwach erhaben, die gemeinsame Verlangerung deutlich, 
nach dem Aussenrand gerichtet, ihn jedoch nicht deutlich er- 
reichend. Hauptpunktierung massig fein, etwas nadelrissig, 
gegen die Spitze runzlig. Grundpunktierung wenig fein aber 
ausserst zerstreut und daher leicht zu iibersehen. Schienen und 
Tarsen wenig schlank. Lange 26 mm, Schulterbreite 7.7, Filhl- 
erlange 6. 

Diese Art ist durch die schlanke, parallele Gestalt bei schwach 
ausgepragten Rippen der Fliigeldecken und wenig langen Ffihl- 
ern und kurzen Tarsen kenntlich. 
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CALMRRBIPIB LUZOKICA *p. nor. 

Mknnchen. Luzon, Tayabaa, Malinao (Baker). 

Mannchen .—Dunkel kastanienbraun, die Flilgeldecken gege:n 
die Spitze, die Unterseite, Tarsen und Fiihlerlamellen etwas hell¬ 
er. Behaarung brkunlich-goldbelb bis grau-goldgelb, die Flii- 
geldecken dicht und fein gescheckt erseheinend. Kopf wenig 
grob und ziemlich dicht punktiert. Drittes Glied der Kiefer- 
taster bo lang und breit wie das 2., an der Spitze bo breit wie 
lang, dort wesentlich breiter als an der Basis, das 4., ein und 
drei Viertelnmal so lang, zweimal so lang wie breit. Fiihler 
reichlich halb so lang wie der Korper (0.51 :1), das 7. Glied 
etwas so lang wie breit, die folgenden langer als breit. Hals- 
schild m&ssig kurz, reichlich anderthalbmal so breit wie lang, 
vorn in der Mitte breit gerundet, seitlich davon geradlinig 
abgeschragt, nicht merklich ausgerandet, die Konturvorderecken 
abgerundet. Die Seiten an den sehr flachen, breiten Seiten- 
randeindriicken in der Kontur nicht ausgerandet, bis zu den 
nicht eingezogenen Hinterecken in sehr flacher Rundung erwei- 
tert, unmittelbar an der Basis am breiteaten. Die herabgeschla- 
genen Vorderecken als sehr breit gerundete Augenlappen schwach 
vorragend, ihr Vorderrand bei dorsaler binokularer Betrachtung 
eben sichtbar. Halsschildpunktierung ziemlich fein und massig 
dicht, zur Mitte der Basis feiner, nach aussen etwas grbber 
werdend, die Zwischenraume vorn auf der Scheibe sehr wenig 
61ig erhaben, an den Seiten ausserhalb der Discoidaleindriicke et¬ 
was runzlig verfliessend. Discoidaleindriicke miissig gross, ziem¬ 
lich tief, Prfiscutellareindrttcke ziemlich gross und ziemlich tief, 
Hintereckeneindriicke deutlich und ebenfalls verhaltnismftssig 
tief. Letztere von den Discoidaleindriicken wenig scharf ge- 
trennt, die Eindriicke im iibrigen gut voneinander getrennt. 
Halsschild in den apikalen zwei Dritteln ziemlich flach gewdlbt, 
im Basaldrittel eben. Schultern wenig breiter als die Halsschild- 
basis, flach gerundet, die Flilgeldecken ziemlich robust, zwei und 
zwei Drittelnmal so lang wie zusammen an den Schultern breit, 
bis zum Ende des dritten Fiinftels schwach ausgeschweift- 
erweitert, dann in sehr schwachem Bogen, weiterhin fast gerad¬ 
linig, am Ende wieder flach gerundet zugespitzt, die Spitze selbst 
ziemlich schmal abgerundet. Die Rippen breit und stark erha¬ 
ben, allm&hlich in die konkaven, ziemlich grob geknitterten Zwi- 
schenrftume iibergehend, die begrenzende Punktreihe jederseits 
wenig regelm&ssig, die gemeinsame Verlkngerung der Bippen 
wenig deutlich, sie strebt dem Aussenrand zu, erlischt jedoch 
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vorher. Die Zwischenr&ume der Rippen in der Basalhklfte deut- 
lich, in der Apikalhalfte kr&ftig konkav. Hauptpunktierung 
wenig grob und massig dicht, etwas ungleichm&ssig. Grund- 
punktierung wenig fein, massig dicht, ziemlich tief. Flttgeldeck- 
en in der Basalhalfte mit ziemlich kraftiger Langswolbung, in 
der Apikalhklfte der L&nge nach fast eben und nur zur Spitze 
wieder leicht abwarts gewolbt. Querwolbung wenig stark. 
Schienen und Tarsen wenig schlank, das 1. Glied der letzteren 
etwa so lang wie die zwei folgenden zusammen, diese und das 
4. hoher als lang. Lange 18.8 mm, Schulterbreit 5.4, Ftihlerl&nge 
10 . 8 . 

Unter den Arten der dissimttis-G ruppe mit verhaltnismassig 
kurzen mannlichen Fiihlern durch krkftige Rippen der F1U- 
geldecken und die in der Mitte des Halsschildes nicht runzlig 
und kaum olig verfliessenden Zwischenraume der Punktierung 
gekennzeichnet. Der C. diesimUis sehr fihnlich, doch von ihr 
und antennaria durch viel robustere, an der Spitze starker nach 
aussen gebogene Schienen und robustere Korperform, auf der 
parallelen Stirn breiter getrennte Augen und weniger kurzen 
Halsschild unterschieden. 

CALLIRRHIP18 RUGICOLL1S »p. nor. 

Drei Mannchen, 2 davon “Philippinen,” 1 “Luzon,” Naturkun- 
de-Museum Stettin. 

Mdnnchen .—Rotlich kastanienbraun, Kopf, Halsschild und Un- 
terseite der Brust etwas dunkler. Behaarung braunlich gold- 
gelb, die Fliigeldecken dicht und fein gescheckt erscheinend. 
Kopf grob und dicht punktiert. Drittes Glied der Kiefertaster 
ein Fiinftel kiirzer als das 2., ebenso breit, ein Achtel langer als 
breit, das vier und ein Achtel schmfiler, reichlich zwei und zwei 
Drittelnmal so lang wie breit. Fiihler drei Fiinfteln bis zwei 
Dritteln so lang wie der Kdrper (0.63-0.67), erst das 8. bis 9. 
Glied langer als breit. Halsschild ziemlich kurz und breit, 
reichlich ein und drei Fiinftelnmal so breit wie lang, nach vorn 
ziemlich stark verengt, vorn in der Mitte flach gerundet, seit- 
lich davon abgeschrhgt, die Kontur nicht merklich ausgerandet, 
die Konturvorderecken breit abgerundet Die Seiten an den 
flachen Seitenrandeindriicken in der Kontur nicht ausgerandet, 
bis zu den nicht eingezogenen Hinterecken gerundet-erweitert, 
unmittelbar an der Basis am breitesten. Die herabgeschlagenen 
Vorderecken als breit gerundete Augenlappen schwach vorra- 
gend, bei dorsaler binokularer Betracht’ing deutlich sichtbar. 
Halsschildpunktierung m&ssig fein und m&ssig dicht, zur Basis 
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feiner werdend, die Zwischenr&ume iiberall stark olig verities- 
send, an den Seiten von den Hintereckeneindrticken ausgehend 
stark runzlig verbunden. Discoidaleindriicke massig gross, tief, 
Prascutellareindrticke massig gross und ziemlich tief, Hinterek- 
keneindrilke gross und verhaltnismassig tief, von den Discoidal- 
und Seitenrandeindrtlcken wenig scharf getrennt, die Eindrilcke 
im Ubrigen gut voneinander geschieden. Halsschild in den api- 
kalen zwei Dritteln ziemlich flach gewolbt, im Basaldrittel eben. 
Schultern etwas breiter als die Halsschildbasis, breit gerundet, 
die Fltigeldecken massig robust, zwei und zwei Drittelnmal so 
lang wie an den Schultern zusammen breit, bis zum Ende des 
dritten Fiinftels schwach ausgeschweift erweitert, dann in sehr 
flachem Bogen verengt, am Ende kurz abgerundet-zugespitzt. 
Die Rippen wenig breit und wenig stark erhaben, jederseits durch 
eine ziemlich regel massige Punktreihe sehr scharf von den 
schwach konkaven, ziemlich fein geknitterten Zwischenraumen 
abgegrenzt. Die gemeinsame Verliingerung der Rippen erreicht 
die Seitenrandkehle, ohne an den Rand selbst zu gelangen. 
Hauptpunktierung grob und dicht, etwas ungleichmassig. 
Grundpunktierung wenig fein, massig dicht, ziemlich tief, die 
Zwischenraume leicht querrunzelig verbunden. Fliigeldecken 
in den basalen zwei FUnfteln mit ziemlich kr&ftiger L&ngs- 
wolbung, in den folgenden zwei Ftinfteln fast eben, im Apikal- 
flinftel zur Spitze flach abswarts gewolbt, unmittelbar vor dem 
Ende ist die Kontur flach ausgerandet. Querwolbung wenig 
stark. Schienen und Tarsen wenig schlank, das 1. Glied der 
letzteren etwa so lang wie die zwei folgenden zusammen, diese 
und das 4. viel hdher als lang. Lange 20.5 bis 22.5 mm, Schul- 
terbreite 6.1 bis 6.6, Fiihlerlange 13 bis 15. 

Noch nfiher mit C. dissimilis verwandt als die vorige Art, von 
ersterer durch bedeutendere Grosse, robustere, zur Spitze stark¬ 
er erweiterte und mehr nach aussen gebogene Schienen und 
starker zugespitzte Fliigeldecken unterschieden. 

CALL1RRHIPIB HBLLERI Schaltte 

MUnnchen ( Typus ).— Luzon, Laguna, Paete, Samml. Schultze. 
Auffallig grosse Form der trepida-G ruppe mit sehr feiner Punk- 
tierung, doch ohne Knitterung der Fliigeldecken. Halsschild 
nur 1.32 mal so breit wie lang, also auffallig lang, nach vorn 
massig verengt, vorn sehr breit gerundet, mit erloschenem Sei- 
tenrandeindruck, ziemlich kraftigen Discoidal- und ziemlich 
flachen Prascutellareindriicken, sehr fein und wenig dicht punk- 
tiert. Fliigeldecken von Form und Behaarung der trepida- 
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Gruppe, Rippen leicht erhaben, Hauptpunktierung fein und 
wenig dicht, etwas ungleichmassig. Grundpunktierung Uusserst 
fein, eingestochen, wenig dicht. Fiihler sehr lang. Parameren 
und Penis ahnlich wie bei dissimilis, doch robuster und erstere 
deutlicher einwarts gebogen, weniger zugespitzt. Die fUnf 
(davon ein jetzt im Museum ftir Tierkunde zu Dresden) mann- 
liche StUcke des Stsidtischen Museums ftir Natur-, Volker- und 
Handelskunde, Bremen, sind wesentlich kleiner als der Typus, 
sodass die Art fur die trepida-Gruppe zwar noch gross zu nennen 
ist, aber durch die Grosse doch nicht mehr auffallt, und der 
Halsschild ist zum Teil etwas weniger schiank als bei diesem. 
Die Discoidaleindriicke sind bei einem Teil der StUcke verflacht. 
Fundort: Philippinen (O. Schutzc) ; ein Stuck, Philippines 
Papatahan (O. Schiitze). 

Das Weibchen von Callirrhipis helleri unterscheidet sich, wenn 
icli die betreffenden beiden StUcke von Mt. Maquiling (Baker), 
Mus. Dresden bezw. N. O. Luzon, Mus. Stettin, die mir unver- 
hUltnismassig klein erscheinen (16.4 bez. 16.0 mm), richtig 
bestimmt habe, vom Mannchen ausser durch die allgemeinen 
Merkmale der Weibchens durch nicht vorgezogenen, in der 
Mitte breit bogenformig ausgeschnittenen Vorderteil der Stirn. 
Der Ovipositor its der der trepida-Gruppe. Vom Weibchen der 
C. antiqua Waterhouse weicht es durch viel feinere und viel 
weniger dichte Punktierung von Halsschild und FlUgeldecken 
sowie kUrzere FUhlerlamellen ab. Die feine Punktierung trennt 
die beiden StUcke auch von alien anderen mir bekannten 
Weibchen der trepida- Gruppe ausser robusta, formosana, java- 
nica und nigrescens. Von diesen sind sie wieder durch dichtere 
und etwas krUftigere Halsschild- oder doch (formosana) Flti- 
geldeckenpunktierung zu unterscheiden. 

CALLIRRHIPIS HELLERI MEB1DI0NALIS ralxv hot. 

Zwei Mannchen, Mindanao, Surigao (Baker, 16119) ; 1 M&nn- 
chen, Samar (Baker, 22702). Kleiner (14.4 bis 16.4 mm) als 
die Stammform (17 bis 19 mm), ihr sehr Uhnlich, der Halsschild 
etwas starker quer, anderthalbmal so lang wie breit (bei der 
Stammform ein und ein Drittel bis anderthalbmal) die Discoi- 
daleindrUcke gegen die Hintereckeneindrucke etwas deutlicher 
geschieden. Fuhler reichlich drei Vierteln (Mindanao) bis fast 
neun Zehnteln (Samar) so lang wie der Kttrper, schon das 
5. bis 6. Glied deutlich lknger als breit, bei der Stammform 
erst das 8. bis 9, Rippen der FlUgeldecken etwas deutlicher 
erhaben, besonders hinter der Vereinigung der beiden ersten, 
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wo die FISche der Fliigeldecken innerhalb der Verlangerung der 
Rippen bei meridionalis einen flachen, doch deutliehen Langs- 
eindruck aufweist, die Punktreihen entlang den Rippen kraf- 
tiger und dichter als die Hauptpunktierung der Zwischenr&ume. 
Die Rundung der Fliigeldeckenseiten zur Spiter erfolgt weniger 
allmahlich, wodurch die Rosse etwas robuster erscheint. Lange 
14.4 bis 15.4 mm, Schulterbreite 4.2 bis 4.4, FUhlerl&nge 11.2 
bis 13.4. 

CALURRHIPIS ANTIQUA W.Urhou.r (1877). 

Callirrhipin viracenni * Schultze (1918). 

Mannchen (Typus von viracemis). — Catanduanes, Virac 
( Schultze ). Gehort zu der schwierigen tre/>?rfo-Gruppe; mit 
grober Hauptpunktierung der Fliigeldecken. Da Waterhouse 
ausdriicklich erwahnt, dass der Halsschild allmahlich nach vorn 
verengt sei, wenn auch nicht viel, und dass die Halsschildein- 
driicke nicht tief sind, was gerade an dem Typus von viraceneis 
auffallt, so muss man wohl antiqua Waterhouse (wee Schultze. 
1915) und viracensis als synonym ansehen, wenn es auch nicht 
unmoglich ist, dass viracensis nach Bekanntwerden weitern 
Materiales als Lokalform (natio) wieder aufleben kann. Denn 
die mir von den verschiedenen Philippinen-Inseln vorliegenden 
Einzelstiicke weiaen samtlich gewisse Unterschiede voneinander 
auf. Auch die von Luzon vorliegenden Stiicke sind—abgesehen 
von den bekanntlich sehr bedeutenden Geschlechtsunterschie- 
den—nicht vollig Ubereinstimmend, insbesondere weist dass 
Mannchen des Stettiner Museums im Gegensatz zu den anderen 
antiqua -Exemplaren einen kraftigen Seitenrandeindruck auf. 
Dieses Mitnnchen von N. 0. Luzon und der Schultzesche Typus 
weichen von den ilbrigen durch mehr parabolische Halsschild- 
form und wenig feine, wenig dichte Halsschildpunktierung ab. 
Demgegeniiber besitzt ein Mannchen von N. W. Panay ( Ba¬ 
ker) etwas lkngeren, nach vorn viel breiteren Halsschild mit 
etwas feinerer und etwas dichterer Punktierung sowie etwas 
feinere Hauptpunktierung der Flugeldecken. Ein M&nnchen von 
Mindanao, Iligan (Baker), weist eine wesentlich grdbere und 
dichtere Halsschildpunktierung und Fliigeldecken-Hauptpunk- 
tierung auf, wfthrend ein Mannchen von Negros, Cuernos Mts. 
(Baker, 20659), auf dem ahnlich gestalteten Halsschild etwas 
grdber, auf den Fliigeldecken etwas feiner punktiert erscheint 
als das von Panay. Die Fiihler erscheinen bei den Tieren der 
mittleren Philippinen eine Kleinigkeit langer. In der Korper- 
form sind die von Panay bis Mindanao robuster und grdsser als 
die der Nordphilippinen. Jedoch schliesst sich ein Mannchen 
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von Polillo (Samml. W. Schultze) in Kdrperform, Grdsse und 
Punktierung ganz eng an das von Panay an. Ich halte es dem- 
gemass fiir unr&tlich, nach dem mir augenblicklich bekannten 
Material Lokalformen abzugrenzen und zu benennen. 

CALLIRRHIPIS TIAONGONA Schaltmc <1»1S). 

Mannchen (Typus ).— Luzon, Tayabas, Samml. Schultze. 
Sehr nahe mit C. lineata Waterhouse (1877) verwandt, wie W. 
Schultze in seiner Beschreibung schon hervorhob. Die Art un- 
terscheidet sich von lineata dadurch, dass die Behaarung und 
deshalb naturgemass auch die Grundpunktierung auch ausser- 
halb der Rippen stark entwickelt ist, wahrend beides sich bei 
lineata fast ausschliesslich auf den Rippen verdichtet hat. Nur 
der Schildchenstreif und manchmal die Basis der 1. Rippe ist 
auch bei tiaongona dichter behaart. Es kann also lineata, von 
tiaongona, nicht umgekehrt abgeleitet werden. Fiirs weibliche 
Geschlecht, das von tiaongona noch unbekannt ist, gelten diese 
Unterschiede natiirlich nicht. Beim Mannchen von scutellata 
Fairmaire (1887) fehlt die Grundpunktierung und Behaarung 
bis auf vereinzelte Spuren auf den Fliigeldecken vollig. Callir- 
rhipis tiaongona kenne ich noch von Luzon, Mt. Maquiling 
(Baker), Mindanao, Butuan (Baker), Salawati (Mus. Berlin), 
und Batjan (Mus. Kopenhagan). Die beiden Molukkenstiicke 
weichen nur unbedeutend, vor allem durch etwas kraftigere 
Punktierung, ab. 



CHIRONOMID^E FROM JAPAN (DIPTERA) 

II. MARINE TANYTARSUS 1 

By Masaaki Tokunaga 

Assistant in Entomology, Kyoto Imperial University, Japan 
TWO PLATES 

The chironomid flies discussed in the present report were 
taken entirely at Seto, Wakayama Prefecture, near the Marine 
Biological Station of the Kyoto Imperial University in the survey 
of the seashore and marine insects. This important series has 
added materially to our knowledge of the marine Chironomi- 
dae. Only two species of marine Tanytarsm have been de¬ 
scribed, so far as I know. These are T. maritimus Edwards and 
T. halophilm Edwards, which were collected by Dr. P. A. Buxton 
from a lagoon in the Samoan Islands. I am greatly indebted 
to Prof. Dr. Hachiro Yuasa for his kind help and for reading 
the manuscript of this report. 

The abbreviations used in the text are taken mainly from 
those of F. W. Edwards. 11 A. R. is the ratio of length between 
the ultimate joint and the remaining joints of the antenna ex¬ 
cepting the scape taken together. L. R. is the ratio of length 
between the basitarsus and the femur of the foreleg. Concern¬ 
ing the hypopygium, the appendage 1 is dorsal; appendage 1„ 
supplementary; appendage2, intermediate; 2„, ventral, according 
to Goetghebuerand lb, accessory appendage between 1 and 1». 
Venational terminology used is that of the Comstock-Needham- 
Tillyard system, which differs from that of Edwards in the fol¬ 
lowing points: M, Cu„ and Cu = of the latter apply to IvI 1+2 , 
M 84 < f and Cu, of the former, respectively; and fCu of Ed¬ 
wards means the fork between Cu, and Cu Jt while that in the 
text refers to the fork between and Cu,. 

1 Contribution from the entomological laboratory of the Kyoto Imperial 
University, No. 29. 

’British non-biting midges (Diptera, Chironomidae), Trans. Ent. Soc. 
London (1929) 279-480. 

* Chiromariae, Faune de France 18 (1928) 1-171. 
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Key to the marine species of Tany tarsus* 

HALEB 

1. Winers without macrotrichi© on the membranous area. 

T. pontophilus sp. nov. 


Wings with macrotrichi© on the membranous area. 2. 

2. Cell M* without macrotrichi® ... 3. 

Cell M« with macrotrichi®.....4. 


8. Hypopygium with lb; fCu located just below the basal section of Es, 

T. boodle# sp. nov. 

Hypopygium without lb; fCu located far beyond the basal section of Es. 

T. maritimus Edwards. 

4. Anal point of the ultimate tergite chitinized and pointed. 

7*. pelagians sp. nov. 

Anal point of the ultimate tergite membranous and blunt. 6. 

6. Distal joint of the antenna much longer than the preceding three joints 

taken together . T . magnihamatus sp. nov. 

Distal joint of the antenna subequal in length to the preceding three 
joints taken together .. T . halophilw Edwards. 


FEMALES 

1. Cerci elongated and pointed.-.. 2. 

Cerci short and of various forms. 5. 

2. Wings very scantily haired and cell M« bare. T . pontophilus sp. nov. 

Wings moderately haired and cell M* hairy..3. 

8. fCu located just below the basal section of R«. 

T. magnihamatus sp. nov. 
fCu located far beyond the basal section of Rs.. 4. 


4. Joints 3 and 4 of antenna without distinct necks. 

T . halophilss Edwards. 

Joints 3 and 4 of antenna with necks, slender at each end. 

T. maritimus Edwards. 

6. Antenna 5-segmented . T. hoodie# sp. nov. 

Antenna 6-segmented .. T. pelagians sp. nov. 

TANTTARSUS BOODLE* sp. nov. 

This species lives in association with Pontomyea pacifica To- 
kunaga between the tide marks in the shallow tide pool the bot¬ 
tom of which is thickly covered with the alga Boodlea coactata. 

The imagines swarm actively on the edge of the tide pool at 
night and are most active about two hours after sunset. The 
larvae and pup® nest among the algal filaments, using the debris 
of algae. 

Male .—Body 1.9 to 2 millimeters in length; thorax brown with 
deep brown dorsal stripes; abdomen yellowish white. 

Eyes bare, comparatively broad, reniform, not widely separated 
from each other; distance between them on the dorsal side about 
half as great as the vertical length of the eye. Antennae 14-seg- 
mented; distal joint very short, shorter than the preceding three 
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joints taken together and sometimes reduced to about twice as 
long as the preceding one joint, with two small setae at its tip; 
A. R. about 0.2 (8 : 36). Maxillary palpi distinctly 4-segmented 
(87 : 26 :18 : 6). Clypeus setigerous with long setae. 

Pronotum vestigial, not visible from above; praescutum pro¬ 
duced forwards over the head, provided with three longitudinal 
rows of erect setae between the dorsal stripes; supra-alar setal 
group represented by a variable number of setae (2 to 4); scutel- 
lum pale brown, provided with six large and two small setae. 

Hypopygium (Plate 1, fig. 7) generally yellowish white; ul¬ 
timate tergite scantily haired with small setae; anal point com¬ 
pletely atrophied; coxites very broad, each with three stiff setae 
on the ventromesal margin; appendage 1 swollen dorsad, bear¬ 
ing two small setae on the mesal part and a tuberculated patch 
consisting of three minute setae on the proximal part, pointed 
mesad, with one or two small setae on its tip; 1. with a ter¬ 
minal knob on which three minute setae are found; l b located 
between the above two appendages, fingerlike, pointed, quite 
smooth; 2 extended at the middle of the style, setae on its tip not 
curved distinctly, small setae along its dorsomesal ridge extended 
cephalad; 2. small, slender, bearing many minute, branched setae 
on its tip. 

Legs pale yellow; forelegs each with a fixed tibial spine; L. 
R. about 1.57; middle and hind legs provided with two combs 
on eadh leg; combs occupying about two-thirds of the circum¬ 
ference of the tibia, widely separated from each other; one comb 
■with a long spur which is nearly thrice as long as the comb 
itself, the other with a much shorter spur, being almost twice 
as long as the comb; claws slender, unserrated; empodium slen¬ 
der ; pulvilli slightly shorter than the claw and subequal in length 
to the empodium, covered entirely with minute hairs. 

Wings (Plate 1, fig. 1) hyaline under transmitted light, with¬ 
out markings, scantily haired on the cells R 6 and M 2 ; anal angle 
fairly developed; squama quite bare; R 4+6 ending slightly be¬ 
yond the level of the tip of M 8 H , twice as long as R„ slightly 
curved along the costal margin; r-m twice as long as the basal 
section of Rs; fCu narrow, located just below the basal section 
of Rs; M »+4 a slightly bent caudad at its tip; Cui almost straight; 
1A slightly curved caudad, scarcely reaching the base of fCu. 

Female. —Body slightly longer than in the male, 1.9 to 2.2 mil¬ 
limeters in length. Thorax pale brown, with brown dorsal 
stripes, scutellum pale brown; other parts of the body generally 
whitish. Eyes far broader than in the male. Antemue 5-seg- 
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men ted (23 :10 :10 : 22 :12); second proximal Joint deeply 
constricted at middle; distal joint slightly longer than the pre¬ 
ceding two joints taken together, with two or three apical setae. 
Wings (Plate 1, fig. 2) densely haired and broad; fCu located 
slightly beyond the basal section of Es. Hypopygium (Plate 2, 
fig. 13) setigerous with small setae; ultimate sternite subrectan- 
gular, its caudal incision angulated in U-shape and its infolded 
mesocaudal thickening deeply U-shaped; cerci broad, subtrian- 
gular, extended caudad; two sperraatothecae, spheroid and 
hyaline. Other structures of the head, thorax, legs, and wings 
as in the male. 

Habitat—Boodlea tide-pool, between tide marks, Japan. 

Holotype. —Male; Seto, Wakayama Prefecture; August 29, 
1931. 

AUotopotype .—Female; August 29, 1931. 

Paratopotypes .—Males and females; August 30 and 31, 1930, 
and August 10 to 31, 1931. 

Type specimens .—Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University and the British Museum; 
collected by M. Tokunaga. 

This species is related to T. maritimus Edwards, but distinctly 
differs in the position of fCu, which is located just below the basal 
section of Rs, the presence of the hypopygial appendage l b of the 
male, and the short subtriangular cerci of the female. In the re¬ 
lated species fCu is located far beyond the basal section of Rs, 
the appendage l b is wanting, and the cerci are long and pointed. 

TANTTARSUS PONTOPHILU8 «p. hot. 

The adults of this species swarm very close to the water in 
the concavities of rocks which are formed by the wave action 
and which become submerged at full tide. The flies brave the 
sprays of water and take care of themselves agilely against the 
breaking waves. The immature forms are found on the algal 
matting of the flat rocky shore below the high-tide mark. 

Male .—Body 1.7 to 1.8 millimeters and wing 1.2 to 1.3 milli¬ 
meters in length. Thorax brown, with dark brown dorsal 
stripes. Abdomen yellowish, the tip slightly brown. 

Eyes bare, reniform, widely separated from each other; dis¬ 
tance between them being greater than the vertical length of the 
eye (23 :17). Antennae 14-segmented; scape dark brown, with¬ 
out sensory pores and setae; A. R. about 0.4 (84 :81); distal 
joint as long as the preceding four joints taken together, with 
two apical setae. Maxillary palpi with four distinct joints 



•1,3 


Tohunaga: Marine Tanytaraue 


361 


(84 :18 :18 :5); distal joint slightly longer than the preced¬ 
ing two joints taken together. Clypeus with about fifteen long 
sets. Frontal tubercles obsolete. 

Pronotum reduced, not visible from above, without setae. 
Pnescutum produced forwards over the head, provided with 
three longitudinal rows of about twelve to fourteen small erect 
setae. Supra-alar setal group always with three setae. Scutel- 
lum pale brown, with two long median and four short lateral 
setae. 

Hypopygium (Plate 1, fig. 8) provided with the ordinary num¬ 
ber of appendages. Anal point not thickened, being represented 
only by a membranous projection which is provided with two 
short apical setae. Styles straightly extended caudad, suddenly 
narrowed at the tip; coxites large, each provided with four short 
but stiff setae on the ventromesal margin. Appendage 1 sub- 
rectangular from above, provided with several minute setae on 
its dorsal side; 1. pointed, quite bare, slightly longer than ap¬ 
pendage 1; appendage 2 extended at the middle of the style, 
not distinctly broad, almost straight, crowned with short curved 
setae, with a few small setae on the ventromesal edge of the 
stem; appendage 2. slender, provided with a tuft of simple hairs 
on the distal part. 

Legs pale brownish yellow; forelegs each with a fixed tibial 
spine, which is almost half as long as the diameter of the tibia 
itself; middle and hind tibiae each with two combs; combs widely 
separated from each other, occupying about one-third of the 
circumference of the tibia, provided with unequal spurs, one 
on each comb; the longer one nearly twice as long as the comb 
itself, the other slightly longer than the comb; L. R. about 
1.5. Claws slender, unserrated; empodium slender and slightly 
shorter than the claw; pulvilli distinct, subequal in length to 
the empodium, covered with minute slender hairs. 

Wings (Plate 1, fig. 3) hyaline under transmitted light, with¬ 
out any markings; macrotrichi* completely wanting on the mem¬ 
branous area; anal angle atrophied; squama bare. Vein R 4 +8 
almost straight, ending on the level as the tip of M s+4( 
about twice as long as R,; r-m very short and subequal to the 
basal section of Rb; base of fCu located below the base of Rs; 
1A nearly straight, beyond the base of fCu being atrophied be¬ 
fore the wing margin. 

Female .—Body subequal to or slightly shorter than that of the 
male; wings broader than but subsequal in length to those of the 

17(740-0 



362 The Philippine Journal of Science u>s 

male. General appearance far paler than in the male. Eyes 
similar to those of the male in shape, distance between them 
greater than in the male and very slightly more than the vertical 
length of the eye (10 : 9). Maxillary palpi 4-segmented (88: 
21 :13 i 5); distal joint subequal in length to the preceding two 
joints taken together. Antenna 5-segmented; distal joint don- 
gated, with a small apical seta, slightly longer than the pre¬ 
ceding two joints taken together (27 :11 -f 11); each of the 
proximal three fusiform joints of the flagellum with five long 
seta and two trichoid sensory organs; second proximal joint 
shallowly constricted at middle. Wings (Plate 1, fig. 4) scant¬ 
ily haired only on the distal parts of cells R„, M.„ and along 
a longitudinal line on cell R & ; r-m twice as long as the basal 
section of Rs, R* + 6 slightly curved along the costal margin. 
Hypopygium (Plate 2, fig, 14) covered with minute seta and 
without long seta excepting several long seta on the ultimate 
sternite; ultimate sternite elongated, subpentagonal in shape and 
pointed at the tip, with three pairs of strong seta on the caudal 
margin; caudal incision represented only by a shallow U-shaped 
ental thickening; cerci long, not pointed sharply, five times as 
long as wide, conspicuously extended caudad far beyond the cau¬ 
dal tip of the ultimate tergite; spermatotheca two, quite spher¬ 
ical and hyaline. Other characters of the head, thorax, legB, 
and wings as in the male. 

Habitat. —Rocky flat seashore between the tide marks, Japan. 

Holotype. —Male; Seto, Wakayama Prefecture; June 30, 1980. 

AUotopotype. —Female; June 30,1930. 

Paratopotypes. —Males and females; August 13 and 30, 1930. 

Type 8pecimen8. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University and the British Museum; 
collected by M. Tokunaga. 

This species is allied to T. maritimus Edwards, but distinguish¬ 
able by the following structures: The ultimate joint of the male 
antenna longer than the preceding three joints taken together, 
L. R. about 1.5, wings of the male without macrotrichia on the 
membranous area, and fCu of the wing located just below the 
basal section of Rs. 

TANYTARSUB MACNJHAMATUB «p. b»t. 

This fly is found swarming low over the flat rocky shore, thinly 
Covered with the algal matting and sand, of calm bays at ebb tide. 
Many females were also collected by a light trap ashore. 
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Male .—Body about 2.1 millimeters in length; uniformly yellow¬ 
ish white and sometimes with slightly brownish dorsal stripes. 

Eyes bare, fairly broad, reniform, distinctly separated from 
each other; distance between them on the dorsaT side being sub- 
equal to or very slightly narrower than the vertical length of 
the eye. Antenna 14-segmented; distal j oint provided with three 
short apical seta, as long as the preceding five or six joints 
taken together; A. R. about 0.5. Maxillary palpi with four dis¬ 
tinct joints (38 :28 :23 :8), distal joint shorter than the pre¬ 
ceding two joints taken together. Pronotum reduced; prascu- 
tum produced forwards over the head; supra-alar setal group 
provided with three seta; scutellum provided with six large 
median and two short lateral seta. 

Hypopygium (Plate 1, fig. 9) distinctly broad laterad; ultimate 
tergite also broad laterad and narrow longitudinally, without a 
thickened anal point but with a smooth, blunt, membranous, anal 
projection, scantily covered with short seta on the meson; cox¬ 
ites broad dorsoventrad, extending caudodorsad; styles also 
broad dorsoventrad, extending caudad, with strong but short 
set® on the dorsal margin; appendage 1 very small, not projected 
mesad, its dorsal side setigerouB with many short seta; 1* fin¬ 
gerlike, with three minute set® on its distal knob: lb located over 
l s or distad of 1, quite smooth, membranous, varying in size 
in different individuals; 2 distinctly broad dorsoventrad, crowned 
with conspicuous recurved set®; 2* very large, extended nearly 
as far caudad as 2, setigerous with fine slender hairs over most 
of its surface excepting only on its base. 

L. R. about 1.5; foreleg with one distinct fixed tibial spine 
which is as long as the diameter of the tibia itself; middle and 
hind legs each with two tibial combs; combs occupying about two- 
thirds of the circumference of the tibia, distinctly separated from 
each other, with one spur on each comb; two spurs on one leg 
unequal in length to each other; longer one is nearly thrice and 
the other twice and half as long as the comb itself. Claws 
simple, empodium slender, setigerous, with very minute hairs, 
slightly shorter than the claw; pulvilli distinct, subequal in 
length to the empodium, broad distad, with many long hairs on 
the distal part. 

Wings (Plate 1, fig. 5) about 0.9 to 1 millimeter in length, hy¬ 
aline under transmitted light, without markings, distinctly haired 
with short macrotrichi® over most of the membranous area; anal 
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angle fairly developed; squama bare. Vein Rt+s twice as long 
as R„ curved along the costal margin, ended slightly beyond 
the level of the tip of Ma +4 ; fCu located just below r-m; r-m 
subequal in length to the basal section of Rs; 1A almost straight, 
not beyond the base of fCu. 

Female .—Body about 1.9 millimeters in length. Antennae 5- 
segmented (31 :14 :14 :24 :13); distal joint of the flagellum 
slightly longer than the preceding two joints taken together, with 
two small apical setae; proximal second joint constricted dis¬ 
tinctly at middle. Wings (Plate 1, fig. 6) larger, comparatively 
broader and more densely haired than those of the male, meas¬ 
uring about 1.6 to 1.7 millimeters in length. Cerci (Plate 2, 
fig. 15) extended caudad, elongated, somewhat rhombic in shape, 
about two and one-half times as long as width of the proximal 
part, covered with small setae on the entire surface; ultimate ter- 
gite bluntly projected caudad, also covered with small setae; ul¬ 
timate sternite subrectangular in shape, truncated at its distal 
margin, somewhat narrow caudad, bearing on the caudal margin 
about eight long setae which are extended as far as the tip of the 
cerci, scantily haired on its distal half, its caudal incision in¬ 
complete and represented by a U-shaped ental thickening. Other 
structures of the head, thorax, legs, and wings as in the male. 

Habitat .—Rocky flat seashore on the tidal zone, Japan. 

Holotype. —Male; Seto, Wakayama Prefecture; June 24, 1930. 

AUotopotype. —Female; June 24,1930. 

Paratopotypes —Males; June 24, 1930. 

Type specimens. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University and the British Museum; 
collected by M. Tokunaga. 

This species is easily distinguishable from the allied species 
by the exceedingly large appendage 2. of the male. It is some¬ 
what related to T. halophilse Edwards but differs in the posses¬ 
sion of the characteristic hypopygial appendages 1,1«, and lb of 
the male and the long terminal joint of the antenna of the male. 

TANYTARBUS PBLAGICU8 «p. an. 

This fly was collected from the same habitat as T. pontopkilus. 

Male .—Body about 1.8 to 1.9 millimeters and wings about 1.2 
millimeters in length; thorax brown, with dark brown dorsal 
stripes; abdomen and legs yellowish; hypopygium slightly 
brown; general impression setigerous. 

Eyes bare, reniform, not widely separated from each other, 
distance between them on the dorsal side being slightly less than 
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the vertical length of the eye (50 : 76). Antennas 14-segmented; 
scape dark brown; diBtal joint with an apical seta, as long as 
the preceding five joints taken together; A. R. about 0.4 (18 : 
80). Maxillary palpi distinctly 4-segmented (84 : 28 : 28 : 7); 
distal joint far shorter than the preceding two joints taken to¬ 
gether. Clypeus provided with many long setae. 

Pronotum reduced, not visible from the dorsal aspect. Prse- 
scutum produced forwards over the head, provided with several 
erect setae on its cephalic part besides the three longitudinal rows 
of set®; supra-alar setal group represented always by a single 
seta. Scutellum pale brown, provided with two long median 
and four short lateral set®. 

Abdomen slender with many long set®. Hypopygium (Plate 
2, fig. 12) also provided with many long set® and slightly brown 
in color; ultimate tergite provided with thickened anal point, 
large V-shaped thickening and scantily setigerous with long 
set® between the V-shaped thickening; coxites broad, setigerous 
with very long set® and each with three stiff set® on the thick¬ 
ened ventromesal margin; styles also setigerous, extended cau- 
dodorsad, being slightly bent caudad at its tip; appendage 1 
broad, subtriangular, with about five short set®, extended mesad 
at its tip; 1. quite smooth, clawlike, slightly extended mesad be¬ 
yond 1; 2 comparatively broad, crowned with many short curved 
set® only at its tip, extending caudad at the middle of the style; 
2» long slender, extending caudad as far as the tip of the coxite, 
provided with long, soft, simple hairs on its entire surface. 

Foreleg provided with a simple fixed tibial spine; posterior four 
legs each with two tibial combs which occupy about two-thirds 
of the circumference of the tibia; each comb with a single ac¬ 
cessory spur which is not longer than twice the comb itself; L. 
R. about 1.3 (4:3); pulvilli setigerous with short hairs, slightly 
shorter than the claw; empodium slender, subequal in length to 
the pulvilli. 

Wings (Plate 2, fig. 10) hyaline under transmitted light, with¬ 
out markings, scantily haired with small macrotrichi® on the 
distal region of the cells R„ M s , and M, and on the veins R, 
Cu, and 1A, and the wing margin; anal angle almost atro¬ 
phied; squama bare. Vein R« +5 ending on the level of the 
tip of M 3+ 4 , slightly curved along the costal margin, about twice 
as long as R, (43 : 23); basal section of Rs slightly shorter than 
r-m; fCu narrow, located just below the basal section of Rs; 
Ma +4 and Cu, almost straight; 1A reaching the base of fCu. 
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Female. —Body far shorter than that of the male, about 1.5 to 
1.7 millimeters in length; general appearance far paler than in 
the male; dorsal stripes of the prsescutum and the postscutellum 
slightly brown in color. Antennae 6-segmented (10 :10 :10 : 
10:16: 9); scape very small; distal four joints subequal in shape 
and size to each other; distal joint with only one short apical 
seta; proximal second joint very slightly constricted at middle. 
Maxillary palpi segmented, with four distinct joints (82 :21 : 
16 : 6) ; distal joint slightly shorter than the preceding two joints 
taken together; second joint slightly shorter than the third (in 
the male they are subequal in length to each other). Wings 
(Plate 2, fig. 11) about 1.1 millimeters in length, comparatively 
broad, densely covered with macrotrichise. Hypopygium (Plate 
2, fig. 16) covered with long setae; ultimate sternite broad, its 
caudal incision large but shallow, V-shaped and its caudomesal 
thickening large and U-shaped; cerci small, not extended caudad 
but distinctly elongated cephalad and slightly folded mesad at 
the ventral margin; spermatothecse small, spheroid, two in num¬ 
ber. L. R. 1.2 to 1.3. Other structures of the head, thorax, 
legs, and wings closely similar to those of the male. 

Habitat. —Rocky flat seashore under the high tide mark, 
Japan. 

Holotype .— Male; Seto, Wakayama Prefecture; June 17, 1980. 

Allotopotype. —Female; June 17, 1930. 

Paratopotypea. —Males; June 17, 1930. 

Type specimens. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University and the British Museum; 
collected by M. Tokunaga. 

Both sexes of this species resemble T. mognihamaJ.ua but iden¬ 
tifiable distinctly by the structures of the hypopygium: anal point 
of the ultimate tergite of the male thickened and pointed and 
caudal incision of the ultimate sternite of the female wanting, 
while in the allied species the anal point is reduced and the 
caudal incision is present. 



ILLUSTRATIONS 


Plate 1 

Fig. 1 . Tanytarsue boodlem sp. nov., male, wing;. 

2. Tanytareu • boodlem sp. nov., female, wing. 

8. Tanytarsue pontophilus sp. nov., male, wing. 

4. Tanytarsue pontophilue sp. nov., female, wing. 

5. Tanytarsue magnihamatue sp. nov., male, wing. 

6. Tanytarsue vnagnikamatus sp. nov., female, wing. 

7. Tanytarsue boodlem sp. nov., male hypopygium, dorsal aspect, with 

appendage 2a. 

8. Tanytarsue pontophilue sp. nov., male hypopygium, dorsal aspect, 

with appendage 2a. 

9. Tanytarsue magnihamatue sp. nov., male hypopygium, dorsal as¬ 

pect. 

Plate 2 

Fig. 10. Tanytarsue pelagieus sp. nov., male, wing. 

11. Tanytarsue pelagians sp. nov., female, wing. 

12. Tanytarsue pelagieus sp. nov., male hypopygium, dorsal aspect, with 

appendage 2a. 

13. Tanytarsue boodlem sp. nov., female, ultimate stemite, ventral 

aspect, and cercus, lateral aspect. 

14. Tanytarsue pontophilue sp. nov., female, ultimate stemite, ven¬ 

tral aspect, and cercus, lateral aspect. 

15. Tanytarsue magnihamatue sp. nov., female, ultimate stemite, ven¬ 

tral aspect, and cercus, lateral aspect. 

16. Tanytarsue pelagieus sp. nov., female, ultimate stemite, ventral 

aspect, and cercus, lateral aspect. 
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NEW OR LITTLE-KNOWN TIPULIDjE FROM EASTERN 
ASIA (DIPTERAL XIII 1 

By Charles p. Alexander 
Of Amherst, Massachusetts 
TOUR PLATES 

The crane flies discussed at this time are chiefly from Japan, 
where they were collected by my friends Messrs. Esaki, Hibi, 
Imanishi, Inomata, Issiki, Machida, Nakamura, Oda, Sakaguchi, 
Shiraki, Takahashi, and Tokunaga. The smaller but highly im¬ 
portant series from China were taken on Mount Omei, Szechwan, 
by the Reverend Mr. Franck. I wish to express my deepest 
thanks to all of the gentlemen above mentioned for this con¬ 
tinued interest in developing our knowledge of the Tipulidse of 
the Eastern Palasarctic region. The types of the novelties are 
preserved in my collection. 

In accordance with a policy adopted in earlier parts under this 
general title, detailed lists of the Tipulidse of certain mountain¬ 
ous areas in Honshiu, Japan, are here supplied. It is only 
by means of such lists that our knowledge of distribution of the 
Japanese crane flies can make material progress. 

Mount Shirouma {Mount Hakuba , or White Horae Mountain ), in the al¬ 
pine country between the Provinces of Echiu } Echiffo , and Shinano, August 
8, 1031 ( J. Machida and T. Nakamura ). 

Dolichopeza (Nesopeza) geniculata (Alex.). 

Tipula (Schummelia) bulcnticulata sp. nov. 

Tipula ( Acutipula) bubo Alex. 

Tipula depressa Alex. 

Tipula nigro8ignata Alex. 

Tipula verecunda Alex. 

Cylindrotoma japonica Alex. 

Limonia (Limonia) euphileta Alex. 

Limonia (Limonia) fusdceps Alex. 

Limonia (Limonia ) karafutonis Alex. 

Limonia (Lhnonia) neoindig ena Alex. 

Limonia (Limonia) pullata Alex. 

Limonia (Limonia) submihcculosa Alex. 

* Contribution from the entomological laboratory, Massachusetts State 
College. 
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Limonia ( Limonia) tanakai Alex. 

Limonia (Dicranomyia) immodestoides (Alex.). 

Pedicia ( Pedicia ) brachycera Alex* 

Pedicia ( Pedicia) subtransversa Alex* 

Dieranota (Dieranota) nippoalpina Alex. 

Epiphragma ( Epiphragma ) subfascipennis Alex. 

Limnophila ( Tricholimnophila ) brevirama Alex. 

Limnophila subnsmoratis Alex. 

Erioptera (Erioptera) juvenilis Alex. 

Ormoaia machidana ep. nov. 

Ormosia nantaisana AFex. 

Molophilus nakamurana ep. nov. 

Mount Kiyosumi, Boso Peninsula , Kazusa, altitude 380 meters , May 5, 1931 

(Bunkichi Oda). 

Doliehopeza ( Nesopeza ) tarsalis (Alex.). 

Tipula ( Nippotipula ) cotfuttfeMi End. 

Tipula ( Schummelia ) ecaudate Alex. 

Limonia ( Limonia ) anthracina Alex. 

Limonia ( Limonia ) euphileta Alex. 

Limonia (Limonia) japonica Alex. 

Dieranota (Rhaphidolabis) censors Alex. 

Limnophila (Prionolabis) odai sp. nov. 

Limnophila (Tricholimnophila) flavella Alex. 

Molophilus trifilatus Alex. 

Mount Mitake, Musashi, altitude to 700 meters , May 10, 1931 
(Bunkichi Oda). 

C ylindrotoma japonica Alex. 

Triogma kuwanai (Alex.). 

Phalacrocera mikado Alex. 

Limonia (Limonia) euphileta Alex. 

Limonia ( Dicranomyia) pseudomorio (Alex.). 

Limonia (Geranomyia) multipuneta (Alex.). 

Pedicia ( Tricyphona) optabilis (Alex.). 

Via suecincta sp. nov. 

Limnophila (Tricholimnophila) pilifer Alex. 

Ormosia conflnenta Alex. 

TIPULINyB 

DOLICHOPEZA (OROPBZA) INOMATAI *p. nor. Plato 1. flf. S; Plato 2, If. 25. 

General coloration of mesonotum polished cinnamon-brown; 
legs brown, tarsi paling to obscure yellow; abdomen bicolorous, 
the bases of segments dark brown, the apices obscure yellow; 
male hypopygium with the median area of tergite produced into 
a bispinous or weakly trispinous plate; lateral arms of tergite 
densely set with microscopic recurved spinulae; inner dististyle 
with very long, angularly bent setae near outer end. 

Male. —Length, 9 to 10 millimeters; wing, 9.6 to 11. 
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Female .—Length, about 11 millimeters; wing, 10.5. 

Frontal prolongation of head brown; palpi brownish black. 
Antennae with scape and pedicel yellow; flagellum black. Head 
pale brown, passing to yellowish on frontal portion. 

Mesonotal prsescutum polished cinnamon-brown, the posterior 
sclerites somewhat darker. Halteres pale, the knobs darkened. 
Legs dark brown, the femoral bases and outer tarsal segments 
more yellowish. Wings (Plate 1, fig. 1) with a pale brownish 
tinge, the oval stigma darker brown, conspicuous, preceded and 
followed by cream-colored areas; a pale obliterative streak across 
cell 1st M„; veins pale brown. 

Abdomen bicolorous, the bases of the segments dark brown, the 
apices somewhat more broadly obscure yellow; subterminal seg¬ 
ments more uniformly darkened; hypopygium obscure yellow. 
Male hypopygium (Plate 2, fig. 25) with the caudal margin of 
tergite, 9 1 , produced in median portion into two subacute trian¬ 
gular points, one on either side of median line; on ventral sur¬ 
face a smaller median point, so that in certain aspects this tergal 
plate appears tridentate; lateral arms of tergite expanded, with 
carinse, the cephalic face of club with abundant microscopic pale 
spinulae that are more or less recurved. Outer dististyle, od, 
relatively short, with long seta». Inner dististyle, id, slender, 
clothed with conspicuous setae, those near the base small, those 
before apex long and angularly bent and thickened at near mid¬ 
length, the apical setse again straight and spiniform. iEdeagus, 
a, simple. Gonapophyses appearing as pale setiferous lobes. 

Habitat. —Japan (Honshiu). 

Holotype, male, Kyusho Mountain, H6ki, June 13,1930 (Hibi). 
Allotopotype, female. Paratopotypes, 2 males. 

This interesting new Oropeza is named in honor of my friend 
Prof. Shujiro Inomata, to whom I am indebted for many in¬ 
teresting Tipulidae from Tottori. The only described Japanese 
member of the subgenus that is at all similar to the present 
fly is D. (0.) bispiuula (Alexander), likewise from the moun¬ 
tains of Honshiu. The hypopygium of the latter fly is very dif¬ 
ferent, the outer ends of the lateral tergal arms being very large 
and smooth, while the set® of the inner dististyle are short and 
simple. 

KACGRKGOROMYIA BREVICULA *p. ur. Plato l, l|. 2i Plato 1. •*. M. 

General coloration of thorax brownish black; antennae (male) 
elongate, exceeding one-half the length of the body; halteres yel¬ 
low, the knobs black; legs black; wings grayish subhyaline, the 
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costal region more yellowish; stigma and a narrow seam along 
cord dark brown; Rs very short, less than the arcuated r-m, the 
latter connecting with the basal section of Rt+ ( ; cell 1st M, 
very small; abdominal segments bicolorouB, dark brown basally, 
the apices broadly yellow. 

Male. —Length, about 10 millimeters; wing, 11.5; antenna, 
about 5.8. 

Frontal prolongation of head bully; palpi black, the terminal 
segment exceeding in length the remainder of organ. Antennae 
(male) relatively long, as shown by measurements; scape and 
pedicel buffy yellow; flagellum black; flagellar segments long- 
cylindrical, the basal enlargements very slightly developed, with 
tiny verticils that are about as long as the diameter of the seg¬ 
ment. Head brown; anterior vertex more grayish. 

Mesonotum chiefly blackiBh, the prsescutal interspaces paler. 
Pleura dark-colored, crushed in the unique type. Halteres elon¬ 
gate, yellow, the knobs black. Legs black. Wings (Plate 2, fig. 
2) grayish subhyaline, the prearcular and costal regions slightly 
more yellow; stigma oval, dark brown; a narrow but conspicuous 
dark seam along cord; still narrower dark borders to veins Cu 
and 2d A; posterior wing margin extensively but narrowly bor¬ 
dered by brown; veins dark brown, C, Sc, and R more yellowish. 
Venation: Rs very short, transverse, subequal to basal section 
of R 4+b and much shorter than the arcuated r-m; r-m connect¬ 
ing with Rb+b and not directly with Rs, as in the other species 
of genus; Rn 2 preserved, parallel to free tip of Sc 2 ; cell 1st 
M._, very small, narrowed outwardly; m-cu just beyond fork of M. 

Abdomen with the basal segment dark brown; second tergite 
chiefly light yellow with a brown transverse ring just beyond 
midlength; succeeding tergites brown basally, their apices broad¬ 
ly yellow; segments eight and nine uniformly dark brown. Male 
hypopygium (Plate 2, fig. 26)” with the tergite, 9t, notched me¬ 
dially, as in the genus. Outer dististyle, od, a long, slender, 
pale lobe clothed with conspicuous set®. Inner dististyle, id, 
with the posterior or “heel” portion prolonged into an obtuse 
setiferous lobe. jSdeagus, a, simple. 

Habitat. —China (Szechwan). 

Holotype, male. Mount Omei, altitude 8,500 feet, August 16, 
1981 (Franck). 

Macgregoromyia brevicula differs from the four species of the 
genus hitherto described in having r-m connecting with vein 
R^s rather than with Rs before the fork of the latter. The 
group certainly appears to belong to the subtribe Dolichopezaria, 
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in the vicinity of Doliekopeza Curtis and Scamboneura Osten 
Sacken. 

TIPULA (SCBVMHBUA) BIDKNTICULATA »p. nor. n.t* 1, Bg. ti Plata S, If. 17. 

Belongs to the continuata group; general coloration yellow, 
conspicuously variegated with dark brown, including three prse- 
scutal stripes; antennal flagellum weakly bicolorous; wings with 
the ground color strongly infumed, variegated by dark brown and 
cream-colored areas; male hypopygium with the caudal end of 
the ninth tergite shallowly emarginate; inner dististyle prolonged 
behind, terminating in two acute blackened points. 

Male _Length, about 13 millimeters; wing, 14. 

Female. —Length, about 12 to 14 millimeters; wing, 14 to 15. 

Frontal prolongation of head testaceous-yellow; nasus elon¬ 
gate; palpi black. Antennse with scape and pedicel light yellow; 
flagellum weakly bicolorous, brown, the basal enlargement of 
each segment a little darker than the remainder; antennse (male) 
relatively short, if bent backward extending to the wing root 
or shortly beyond. Head yellow, most evident as a broad me¬ 
dian stripe extending the whole length, bordered on either side 
by dark brown; posterior orbits very narrowly obscure yellow. 

Pronotum broadly yellow medially, brown laterally. Mesono- 
tal prsescutum with the ground light yellow, with three conspic¬ 
uous dark brown stripes, the median one feebly split by a capil¬ 
lary reddish line; lateral stripes with anterior ends approaching 
the median one and the interspaces here suffused with brown, 
though conspicuously light yellow behind; humeral region of 
prsescutum broadly of the ground color; scutum, scutellum, and 
mediotergite broadly yellow medially, dark brown laterally, the 
scutellum more testaceous and with a faintly indicated dark me¬ 
dian vitta. Pleura yellow, conspicuously variegated with dark 
brown on ventral anepisternum, sternopleurite, and meron; pos¬ 
terior sclerites of pleura chiefly yellow. Halteres obscure yel¬ 
low, the knobs clearer yellow. Legs with the coxae yellow, slight¬ 
ly darkened at bases; trochanters yellow; femora obscure yellow, 
the tips narrowly brownish black; tibiae dark brown, the bases 
restrictedly pale, the tips narrowly blackened; tarsi black; claws 
(male) slender, with basal tooth. Wings (Plate 1, fig. 3) with 
the ground color strongly infumed, variegated by darker brown 
and cream-colored areas; darker areas chiefly evident as the stig¬ 
ma and as a broad seam on m-cu and distal section of Cu,; 
vein 2d A narrowly seamed with brown; the creamy areas appear 
as a narrow obliterative band along cord; basal half of cell 
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ft,; areas near outer end of cell M, bases of cells Cu and 1st 
A, outer end of cell 1st A, adjoining vein 2d A, and along outer 
end of vein 1st A. Squama naked. Venation: R 1+2 pale but 
preserved, without trichia on distal third or more. 

Abdominal tergites obscure yellow, the first and base of second 
clearer yellow; succeeding tergites more obscure, the margins 
pale; hypopygium with the tergite dark brown, the aternites more 
brownish yellow. In the female, the incisures are more conspi¬ 
cuously light yellow. Male hypopygium (Plate 2, fig. 27) with 
the tergite, 9 1, separated from the sternite, 9s; basistyle entirely 
fused with sternite. Ninth tergite, 9t, with the caudal margin 
very broadly and evenly emarginate, on ventral surface more 
sclerotized. Outer dististyle, od, a pale subcylindrical rod, grad¬ 
ually narrowed to the obtuse apex, clothed with elongate setae. 
Inner dististyle, id , produced behind into a bispinous point. 
Eighth sternite, 8s> unarmed. 

Habitat. —Japan (Honshiu). 

Holotype, male, Mount Shirouna, Shinano (Japanese Alps), 
August 8, 1931 ( Machida and Nakamura). Allotopotype, fe¬ 
male. Paratopotype, female. 

The Japanese species of Schummelia now total more than a 
dozen and may be arranged in three groups. Of these, the ma- 
erotrichiata group includes macrotrichiata Alexander, sparsiaeta 
Alexander, and sparmsima Alexander, separated by the presence 
of macrotrichia in the outer cells of the wing. The variicomis 
group includes acifera Alexander, vmtdicola Alexander, insulicola 
fmcicauda Alexander, variicomis Schummel, var., and presum¬ 
ably mkkoensis Alexander, still known only from the female sex. 
The remaining species fall in the continuata group, with ecaur 
data Alexander, imanishii sp. nov., jocosipermis sp. nov., nippo - 
nensis Alexander, querula Alexander, and the present species. 
Tipvla bidenticulata is closest to nipponensis in the caudal ex¬ 
tension of the inner dististyle of the male hypopygium, but the 
conformation of the styli is quite distinct. 

TIPULA (SCHUHMKUA) JOCOSTFENNI8 *p. DOT. put* I, a*. 4: Plat* I, >|. 28. 

Belongs to the continuata group; antennal flagellum black; me- 
sonotum gray, the prescutum with three darker gray stripes; 
thoracic pleura variegated with yellow and brownish gray; wings 
with the ground color whitish, the prearcular and costal regions 
light yellow, the disk heavily patterned with brown, most con¬ 
spicuously on the wing tip and along veins tn-cu and distal sec¬ 
tion of Cu x ; male hypopygium with the inner dististyle mitten- 
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shaped, the cephalic edge at near midlength produced into a 
blackened point. 

Male. —Length, about 10 to 11 millimeters; wing, 18 to 14. 

Female. —Length, about 18 to 14 millimeters; wing, 14 to 15. 

Frontal prolongation of head chiefly buffy yellow; palpi pale 
yellow, the outer segment passing into brown. Antennae with 
the scape and pedicel light yellow; flagellum black; antennae 
(male) relatively long, if bent backward extending about to root 
of halteres. Head with front and anterior vertex pale yellow, 
the remainder of vertex brownish gray. Mesonotum gray, with 
three darker gray stripes, the lateral pair somewhat darker, 
the median stripe more or less split on posterior portion; scutal 
lobes darkened; scutellum pale brown, with a more blackish me¬ 
dian vitta; mediotergite dark plumbeous gray. Pleura yellow, 
variegated with brownish gray on anepisternum, sternopleurite, 
and meron. Halteres chiefly pale yellow. Legs with the coxte 
and trochanters yellow; remainder of legs broken. Wings (Plate 
1, fig. 4) with the ground color whitish, the prearcuiar and 
costal regions light yellow; stigma dark brown, very conspicuous; 
paler brown areas on disk, the most distinct being the wing tip 
and broad seams on m-cu and distal section of Cu,; less evident 
washes on anterior cord, in outer end of cell 1st A, and as a 
marginal seam at end of vein 2d A; cells R and M vaguely 
suffused with pale brown, leaving an extensive ground area be¬ 
fore outer end of latter; obliterative areas involving end of Rs, 
basal sections of M 1+2 and M„; veins brown, paler in the oblit¬ 
erative areas, more yellowish in the flavous costal portion. Ve¬ 
nation: As in the subgenus; Rs a little longer than m-cu, the 
latter connecting with M 8 +4 shortly before its fork. 

Abdominal tergites yellow, with a nearly continuous brownish 
black to dark brown median stripe, narrowly interrupted at the 
caudal margins of the intermediate segments; segments seven 
to nine, inclusive, more uniformly blackened; sternites chiefly 
yellow, the seventh and eighth segments blackened. Male hypo- 
pygium (Plate 2, fig. 28) with the tergite, 9t, entirely distinct 
from the sternite-basistyle, 9s~b, the two latter entirely fused. 
Median region of sternite broadly membranous. Ninth tergite, 
9t, black, the caudal margin with a broadly rounded emargina- 
tion, the lateral lobes obtuse. Outer dististyle, od, pale, elongate- 
cylindrical. Inner dististyle, id, mitten-shaped, the cephalic edge 
at near midlength produced into a blackened point. 

Habitat.—Japan (Honahiu). 



376 


The Philippine Journal of Science 


llU 


Holotype, male, Mount Ohdai, Yamato, altitude 2,600 feet, June 
6, 1930 (Sakagvchi). Allotopotype, female. Paratopotypes, 8 
of both sexes. 

Tipttla ( Schummelia ) jocoeipewnis differs from T. (S.) ecau¬ 
date Alexander and T. (S.) quenda Alexander, which appear to 
be the nearest allies, in the more strikingly patterned wings, 
grayish pattern of the mesonotal prsescutum, and the structure 
of the male hypopygium, especially of the inner dististyle. The 
pattern of the wing is more like that found in T. ( S .) macro- 
trichiata Alexander, which, however, has distinct macrotrichia in 
the outer cells of the wing, as discussed at the conclusion of the 
preceding species. Despite this presence of macrotrichia, the 
relationship between the members of the macrotrichiata and va- 
riicomi8 groups is very close, indeed. 

T1PULA (SCHUMMELIA) IMANISHII np. nor. Plato 1. •*. 5; Plato X. fll- *». 

Belongs to the continuata group; allied to jocosipennis; meso¬ 
notal prsescutum obscure yellow, with three opaque dark gray 
stripes that are indistinctly bordered by blackish; posterior 
yellow interspaces narrow or suffused with dusky; wings with 
the ground color creamy, with certain of the veins seamed with 
darker, the wing tip unclouded; male hypopygium with the inner 
dististyle produced into a slender subterminal beak. 

Male. —Length, about 10 to 11 millimeters; wing, 12.6 to 13.6. 

Female. —Length, about 16 millimeters; wing, 14. 

Frontal prolongation of head yellow above, abruptly dark 
brown laterally; nasus distinct; palpi brownish black. Antennae 
with scape obscure yellow, a little darker outwardly; pedicel pale 
yellow; flagellum brownish black; antennae (male) moderately 
long, if bent backward extending about to root of halteres. 
Front and median area of anterior vertex yellow; posterior vertex 
and sides of anterior vertex weakly infumed. 

Mesonotal prsescutum obscure yellow, with three opaque dark 
gray stripes that are indistinctly bordered by blackish; posterior 
interspaces narrowly yellow to almost obliterated by dusky suf¬ 
fusions; scutum and mediotergite dark gray, each with a narrow 
median pale line; scutellum obscure yellow, with a capillary 
brown vitta. Pleura obscure yellow, conspicuously variegated 
by brownish gray. Halteres dusky, the knobs yellow. Legs with 
the femora obscure yellow, the tips conspicuously blackened; ti¬ 
biae and tarsi dark brown. Wings (Plate 1, fig. 5) with the 
ground color creamy, the prearcular region and costal cell 
brighter yellow, cell Sc slightly darkened; restricted obliterative 



6i. s Alexander: Tvpvlidm from Eastern Asia, XIII 377 

areas before and beyond stigma and across cell 1st M,; veins 
bordered with brown, most heavily and distinctly on m-cu, Cu, 
and 2d A, the other veins less sensibly darkened. Venation: 
Cell 1st M, small; cell 2d A narrow. 

Abdomen with basal five tergites obscure yellow, the lateral 
portions darkened; remaining segments, including hypopygium, 
brownish black. Male hypopygium (Plate 2, fig. 29) with the 
caudal margin of the ninth tergite, 9t, broadly and evenly 
rounded. Inner dististyle, id, somewhat of the type of jocosi- 
pennis; that is, without caudal extension and with a subapical 
beak; in the present fly, this beak lies farther distad and is 
distinctly slenderer than the similar beak of jocosipennis. 

Habitat. —Japan (Honshiu). 

Holotype, male. Mount Kurobegoro, Echiu, in subalpine 
meadow, altitude 7,800 feet, August 8, 19S1 ( Imanishi ). Allo- 
topotype, female. Paratopotype, male. 

Tipula (Sckummelia) imanishii is respectfully dedicated to the 
collector, Mr. K. Imanishi, to whom I am indebted for valuable 
codperation in studying the Japanese TipulicUe. The fly needs 
comparison only with jocosipennis sp. nov., differing most evi¬ 
dently in the distinct thoracic coloration, obscure wing pattern, 
and in the structure of the male hypopygium, notably the posi¬ 
tion and slenderness of the beak of the inner dististyle. 

TIPULA (ACUTIPULA) INTACTA •». nor. PUt. J, fit. M. 

Belongs to the fulvipennis group; allied to turbida; antennal 
flagellum uniformly dark brown; mesonotal prsescutum with four 
brown stripes that are more or less confluent on cephalic portion 
of sclerite; tips of femora blackened; tarsi chiefly light yellow; 
wings with the ground color conspicuously darkened, restricting 
the whitish hyaline areas to a major spot before cord, the ex¬ 
treme bases of the outer medial cells and the usual areas in cells 
M and Cu; median lobe of ninth tergite of male hypopygium 
simple. 

Male. —Length, about 14 millimeters; wing, 16.6. 

Frontal prolongation of head dark colored; nasus distinct; 
palpi dark, paler at incisures, the terminal segment broken. An- 
tennse dark brown, terminal segment reduced to a tiny button. 
Head dark brown. 

Pronotum brown. Mesonotal prsescutum with four relatively 
ill-deftned brown stripes, all more or less confluent on cephalic 
portion of sclerite, the capillary pale median vitta well indi¬ 
cated behind; scutum and scutellum chiefly dark brown; medio- 

876740-7 
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tergite more or less denuded in the unique type, the posterior 
and lateral portions with a dense golden pollen. Pleura chiefly 
pale yellow. Halteres long, brown, the extreme base of stem 
paler. Legs with cox® greenish yellow; trochanters yellow; fe¬ 
mora yellow at bases, passing into brown, the tips conspicuously 
blackened; tibia brown, the tips narrowly darkened; tarsi paling 
to light yellow, the outermost segments broken; tibial spur for¬ 
mula 1-2-2. Wings with the pattern almost as in bruniroetris 
and similar species; costal cell not conspicuously darkened, Sc 
a trifle more infumed; dark area in cell Cu distinct, placed be¬ 
fore midlength of the basal section of Cu,. All branches of 
M and distal section of Cu, with sparse but evident macrotri- 
chia; squama with a few short setse. 

Basal abdominal segments brown, the caudal margins narrow¬ 
ly paler; outer segments, including hypopygium, more uniformly 
darkened. Male hypopygium (Plate 2, fig. 30) with the median 
lobe of the tergite, 9 1, entire, at apex set with sparse blackened 
spicules. Outer dististyle, od, entirely pale, broad basally, nar¬ 
rowed to the subacute apex. Inner dististyle, id, conspicuously 
tripartite, the two outer lobes with dense groups of erect yellow 
set®, the apical lobe much broader and stouter than the others, 
separated from the intermediate lobe by a shallow rounded notch. 
Eighth sternite, 8s, with the caudal portion narrowed, the apex 
truncate and set with short set® that are shortest near the me¬ 
son; before apex on ventral surface with a median swollen area 
set with longer yellow set®. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, altitude 8,500 feet, July 18,1981 
(Franck ). 

The present species differs from princeps Brunetti, shirakii 
Edwards, brunnirostris Edwards, and other similar allied spe¬ 
cies in the Oriental and Eastern Palsarctic faunal regions in the 
simple lobe of the ninth tergite of the male hypopygium. In 
the latter character, it agrees more closely with a small group of 
Eastern Pakearctic forms that center about bubo Alexander, as 
kuzuensis Alexander and turbida Alexander, differing in the wing 
pattern and details of the male hypopygium. 

TIPULA (ACUTIPULA) BUBTUKBDDA ap. tot. Plato 1, l ( . «; Flat* X. fl«. XI. 

Belongs to the fulvipennis group; allied to bubo and turbida; 
antenn® with scape and pedicel yellow, flagellum dark brown; 
pr®scutal stripes ill-defined; wings with a.conspicuous dark pat- 
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tern, the outer half of cell R» nearly hyaline; male hypopygium 
with the median lobe of the ninth tergite simple. 

Male. —Length, about 14 millimeters; wing, 16. 

Frontal prolongation of head relatively stout, uniformly dark 
brown ; palpi pale brown, terminal segment broken. Antenna 
with the scape and pedicel yellow; flagellum dark brown, the basal 
enlargements of the segments more intense, the outer segments 
more uniformly darkened; verticils long and conspicuous, a trifle 
longer than the segments alone. Head dark brown. 

Mesonotal praescutum light gray, with four scarcely indicated 
darker grayish brown stripes; mediotergite with a lighter gray 
pruinosity. Pleura obscure brownish yellow, the pleurotergite 
a little darker. Halteres relatively long, brown, the apex of 
knob paler. Legs with the cox® pruinose; trochanters obscure 
yellow; remainder of legs broken. Wings (Plate 1, fig. 6) with 
a dark pattern that is much as in turbida; prearcular region and 
cells C and Sc dark brown; whitish area before cord more re¬ 
stricted ; distal half of cell R s nearly hyaline. 

Abdominal tergite one chiefly infuscated; succeeding segments 
light yellow, with a narrow sublateral brown stripe that widens 
on the third and following segments, the outer portion of organ, 
including hypopygium, chiefly dark brown. Male hypopygium as 
in bubo and allies, the median lobe of the tergite being simple and 
weakly spinulose. Eighth sternite with numerous short set® 
at caudal end. The chief distinctions between species of the 
present group are to be found in the conformation and armature 
of the inner dististyle (Plate 2, fig. 1 , id). Ninth sternite with 
a conspicuous brush of yellow set® lying in the median notch. 

Habitat. —China (Szechwan). 

Holotype, male, Pehlinting, Mount Omei, altitude 6,000 feet, 
July, 1931 (Franck). 

Tipula ( Acutijnda ) subtwrbida is allied to bubo Alexander and 
turbida Alexander, both of Japan, differing especially in the wing 
pattern and details of the male hypopygium, especially of the 
inner dististyle. 

TIPULA 8AKAGUCHIANA »p. nov. Plat* 1. «*. Ti Plate 2. 11*. 32. 

Allied to nigrocostata; antenna bicolorous, in male, if bent 
backward, extending about to the second abdominal segment; 
wing with costal border brownish black, remainder of disk pale 
brown, variegated by creamy areas; cell M, very short-petiolate; 
male hypopygium with the tergite divided by pale yellowish 
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membrane, on either side with an acute curved spine; basistyle 
produced. 

Male. —Length, 15 millimeters; wing, 16; antenna, about 6. 

Frontal prolongation of head relatively stout, grayish brown; 
nasus long and slender; palpi brown. Antennae (male) elon¬ 
gate, but still shorter than in nigrocostata, if bent backward 
extending about to the second abdominal segment; antennae 
with scape and pedicel yellowish brown; basal flagellar segments 
weakly bicolorous, the basal enlargements of the second and suc¬ 
ceeding segments dark brown, the apices paler; outer segments 
more uniformly darkened; verticils stout, not exceeding one- 
half the length of the segments; terminal segment minute, 
thimble-shaped. Head brownish gray. 

Mesonotal praescutum light gray, with three somewhat darker 
gray stripes that are narrowly bordered by darker brown, the 
median stripe with a central vitta of this c'olor on anterior half; 
posterior sclerites of mesonotum dark gray. Pleura pale buffy 
gray, variegated with darker gray areas on anepisternum, ventral 
sternopleurite, and meron; pleura glabrous. Halteres elongate, 
brownish yellow, the knobs dark brown. Legs with the coxae 
whitish; trochanters yellow, remainder of legs broken. 
Wings (Plate 1, fig. 7) with a faint brown tinge; prearcular 
region yellow; cells C and Sc brownish black, the color not in¬ 
volving any part of the radial field; stigma slightly paler brown; 
somewhat more cream-colored areas, as follows: Before stigma; 
as an incomplete fascia beyond cord and stigma, extending from 
basal half of cell R, through cell 1st M 2 ; in cell M, on either side 
of a more dusky area at near midlength of the cell; veins dark 
brown, the prearcular veins more yellowish. Squama naked; 
trichia of veins numerous and well-distributed, including all 
veins beyond cord and on outer ends of principal basal veins. 
Venation: Ri+* entire, rather strongly upcurved; cell M, short- 
petiolate, the petiole being approximately one-half m; m-cu just 
beyond fork of M 8 -m, at about one-third the length of cell. 

Abdomen with the basal tergites yellow, with a dark brown 
median stripe that is narrowly interrupted at the caudal margins 
of the'segments, widened on the outer tergites, the eighth seg¬ 
ment chiefly infuscated, the ninth tergite again yellow, except 
for the caudal sclerotized armature; sternites yellow, the caudal 
margins of the segments narrowly darkened, the eighth sternite 
uniformly infuscated; hypopygium yellow. Male hypopygium 
(Plate 2, fig. 32) with the suture between the tergite, 9f, and 
sternite, 9 s, complete except for about the cephalic fifth. Basi- 
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style, 6, entirely separated from sternite, the outer end narrowed 
and produced to extend to opposite the tips of the inner dis- 
tistyles, id. Ninth tergite, 9t, viewed dorsally, entirely divided 
by pale membrane, the caudal margin on either side with an 
arched blackened thorn or spine, their tips acute; viewed from 
the side, the thorns are produced caudad and ventrad into flat¬ 
tened blackened plates; between the two blackened masses on 
either side is a high, compressed, pale membrane. Eighth ster¬ 
nite slightly sheathing, its apex with longer and more abundant 
setae. 

Habitat .—Japan (Honshiu). 

Holotype, male, Kaisogun, Kii, altitude about 325 feet, Au¬ 
gust, 1929 (Sakaguchi). 

I take pleasure in dedicating this beautiful species of Tvpvla 
to my friend Prof. S. Sakaguchi, who has added materially 
to our knowledge of the crane flies of the Riukiu Islands and 
HonBhiu. The only near ally of this fly is T. nigrocostata Alex¬ 
ander (Kyflshu), which, while very similar in general appear¬ 
ance, differs in the longer, less distinctly bicolorous antennae, the 
short cell M, of the wings, and the details of the male hypopy- 
gium, more especially of the tergite, where the dorsal spines are 
shorter and the median area is more solidly sclerotized. 

T1PULA (VE8TIPLKX) SBRSIDBNB AUiaadw. Plate S. fl*. M. 

Tipula serrident Alexander, Trans. Am. Ent. Soc. 46 (1920) 18-19. 

The type of this interesting fly was a female, taken in the 
Province of Musashi, Honshiu, in May, 1919. The male re¬ 
mained unknown until a small series was taken on Mount Daisen, 
Hoki, altitude 8,900 to 6,660 feet, June 7, 1930, by Hibi. The 
following description is given, since the male differs in several 
important regards from the female. The ground color of the 
wings, and especially the costal border, is darker, more brownish 
than in the holotype female, and the legs are much darker 
colored. 

Male. —Length, about 15 to 16 millimeters; wing, 16 to 17.5. 

Frontal prolongation of head dark gray; nasus short and stout; 
palpi brownish black. Antennse of moderate length; scape and 
pedicel yellowish brown to brown; flagellum black; flagellar seg¬ 
ments strongly incised to appear binodose. Head light gray, 
with a capillary brown line. 

Mesonotal prsescutum clear light gray, with four darker gray 
stripes that are narrowly but conspicuously bordered by bright 
brown, broadest and most distinct on the lateral stripes; inter- 
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mediate stripes wider and contiguous in front, narrowed and 
gradually divergent behind, not reaching the suture; posterior 
sclerites of mesonotum chiefly light gray, each scutal lobe with 
a small lunate mark at cephalolateral corner, immediately behind 
suture; scutellum with a capillary median brown vitta. Pleura 
gray; dorsopleural region buffy yellow. Halteres pale, the knobs 
chiefly yellow, the base of stem slightly darkened. Legs with 
c oxee light gray; trochanters grayish yellow; femora obscure 
yellow on slightly more than proximal half, thence passing into 
dark brown; tibiae dark brown, the tips slightly darker; tarsi 
black; tibial spur formula 1-2-2; claws with a small basal tooth. 
Wings with the ground color rather dark brown, variegated by 
whitish areas, including an incomplete, rather narrow, cross¬ 
band beyond cord, extending from costa to near midlength of 
cell M s , including the outer half of cell Sc,, basal third of R„ 
narrow subbasal portions of cells R n and R, and most of 1st 
M 2 ; additional large white areas near outer end of cell M and 
in bases of Cu and 1st A; cell R, before stigma chiefly white; 
prearcular region clear yellow; cell C brown, Sc more yellow¬ 
ish brown; stigma oval, dark brown; brown clouds at origin of 
Rs and on anterior cord; veins brown, pale in the obliterative 
areas. Squama naked. Vein Ri +Z with about eight trichia, dis¬ 
tributed on about the basal half; short trichia on all veins 
beyond cord, excepting the distal third of R 3 . Venation: R H * 
entire, both it and R a pale at outer end; m about one-half the 
petiole of cell M,; m-cu at fork of M s + 4 . 

Abdomen with the basal tergite grayish brown; segments two 
to four yellow, with a brown median vitta that widens on the 
outer segments; tergites five to eight black, sparsely pruinose, 
the lateral margins narrowly pale; sternites five to nine more 
strongly pruinose; styli of hypopygium yellow. Male hypopy- 
gium (Plate 3, fig. 33) with the tergite separated from the 
sternite. Basistyle embedded in membrane, thus separated from 
sternite. Ninth tergite, 9 1, appearing as a chitinized saucerlike 
structure, the margins smooth; viewed laterally, the inner black¬ 
ened rim appears higher than the outer margin. Inner disti- 
style, id, relatively slender, with conspicuous seta*. Ventral 
portion of basistyle produced dorsad and caudad as a slender 
rod that terminates in an acute blackened point. Eighth ster¬ 
nite unarmed. 

Allotype, male, Mount Daisen, Hdki, altitude 4,550 feet, June 
7. 1930 (Hibi). 



#1.3 Alexander: Tipulidse from Eastern Asia, XIII 383 

There are two distinct ways in which the allotype, or type of 
the opposite sex from that of the holotype or lectotype, may be 
selected. It may either be part of the original series of speci¬ 
mens and be chosen from such series either by the original 
author or a subsequent author; or, it may be a specimen quite 
apart from the original series, selected at a subsequent date by 
the original describer of the species or by any later student. 
Probably far more than one-half of all described insects have 
been based upon a single or unique type, and according to the first 
interpretation of the word “allotype,” such species could never 
be represented by a specimen of the opposite sex. In recent 
years, certain writers have suggested additional type categories to 
accommodate the second option above listed; that is, the selection 
of an allotype from material not on hand at the time of the 
original description of the species. Betrem 5 proposed for such 
a type the term “allolectotype,” not being acquainted with the 
earlier term “lectoallotype,” proposed by Curran two years 
earlier. 3 In the opinion of the present writer, both of these 
latter terms are synonyms of the original definition of “allo¬ 
type,” as proposed by Muttkowski.* This writer clearly says: 
“The allotype need not be described by the protologist (first 
describer); it can be contained in the original as well as any 
subsequent description by other authors. Thus, if the protolog 
describes only a holotype male, the first female subsequently 
described is to be called the allotype.” In the light of this clear 
exposition of what was intended in the original proposal of this 
term, it would seem that if two distinct terms were required to 
accommodate the two possibilities above listed it would be 
necessary to propose a new term for the case where the second 
sex is described coincidentally with the definition of the holo¬ 
type. In any case, the present writer intends to continue to 
use the term “allotype” as was originally intended by the first 
proposer of the term. 

TIPULA QUADK18PICATA «p. B»T. Plato 1, Sr. Si put* S. Sr- M. 

Allied to tetracantha; male hypopygium with the outer disti- 
style broad, narrowed into a long, straight, spikelike point; basal 
portion of inner dististyle produced into a conspicuous blackened 
rod that is unequally bispinous at apex. 

'Treubis • supplement (1928) 8. 

'Can. Entomol. 58 (1926) 811. 

* Bull. Public Mus. Milwaukee 1 (1910) 10. 
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Male. —Length, about 16 millimeters; wing. 17.4. 

Frontal prolongation of head obscure yellow; nasus conspic¬ 
uous; palpi light brown, the outer segment darker. Antenna 
with the scape and pedicel yellow; flagellar segments brown, 
the base of each segment obscure yellow, on the first segment 
including more than one-half the segment, on the remaining 
segments becoming less in amount, the outer segments uniform¬ 
ly darkened. Head light gray. 

Mesonotal prsescutum light gray, with four scarcely differen¬ 
tiated darker gray stripes; posterior sclerites of mesonotum gray, 
the scutellum obscure yellow with a median brown vitta. Pleura 
clear light gray; dorsopleural region buffy. Halteres pale, the 
knobs weakly inf uscated. Legs with the coxae sparsely pruinose; 
trochanters yellow; femora yellowish brown, the tips narrowly 
blackened; tibiae brown; tarsi brownish black. Wings (Plate 1, 
fig. 8) with a strong brownish yellow tinge, cell Sc and prearcu- 
lar region more yellow; stigma elongate, dark brown; veins 
dark brown. Obliterative areas very restricted, appearing at end 
of Rs and adjoining veins, and on basal sections of vein M 1( * 
and M„, crossing cell 1st M,. Venation: Petiole of cell M, a 
little more than one-half m. 

Basal abdominal tergites yellow, the outer segments becoming 
dark brown, margined laterally and caudally with pale; sternites 
yellow. Male hypopygium with the tergite distinct from sternite 
except about on cephalic sixth. Basistyle fused with sternite 
except on ventral portion. Ninth tergite (Plate 8, fig. 84, 9t) 
extensive, gradually narrowed outwardly, terminating in two 
slender, blackened, spinulose lobes that are separated by a broad 
U-shaped notch. Outer dlstistyle, od, a broad rod that suddenly 
narrows to a long spikelike point. Inner dististyle, id, with the 
basal portion produced into a blackened rod, its apex unequally 
bispinous. 

Habitat .—Japan (Honshiu). 

Holotype, male, Kaisogun, Kii, June. 1980 (Sakaguchi). 

Tipula quadriepicata is closely allied to T. tetracantha Alex¬ 
ander (Honshiu, Shikoku, Kiushu), differing conspicuously In the 
structure of the tergite and styli. These parts are shown for 
tetracantha (Plate 8, fig. 85) as a basis for comparison between 
the two species. Both of these flies have a pair of fingerlike 
lobes pendant from the ninth sternite. The species differ from 
the other known Japanese species of Tipula in having the bases 
of the individual flagellar segments pale yellow, contrasting with 
the brown remainder of the segment. 
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TVVU CURVJCAUDA Alowte. Put* S, In. M to U. 

Tipula eurvieauda Alexander, Ann. Ent. Soc. Am. 16 (1928) 72-78. 

The type was a male from Kamikohti, Shinano, Honshiu, taken 
July IS, 1918, by Issiki. Additional material has since come 
to hand from other parts of the mountains of Honshiu, as fol¬ 
lows: One male, Yumoto, Shimotsuke, altitude 4,800 feet, July 
22, 1923 ( Esaki) ; one female, HinoSmata, Iwashiro, altitude 
4,000 feet, July 24, 1923 (Esaki). 

The allotype female may be briefly diagnosed. Length, about 
24 millimeters; wing, 23. Characters as in male, differing in the 
sexual features only. Ovipositor with the cerci long, slender, 
straight; hypovalvse relatively high and compressed. 

Allotype, female, Hinogmata, Iwashiro, July 24,1928 (Esaki). 

The following description of the remarkable male hypopygium 
is taken from the holotype male. 

Male hypopygium (Plate 8, fig. 36) large and conspicuous, 
subglobular, tilted at an angle to the remainder of abdomen; 
Ninth tergite (Plate 3, fig. 37, 9t) massive, the caudal margin 
with a very broad U-shaped notch, the lateral angles formed 
being very thick and obtusely rounded, on their ventral margin 
produced into an obtuse black tooth; on the ventral floor of the 
notch lie two parallel, broad-based teeth, with blunt tips, sep¬ 
arated from one another only by a narrow split. Basistyle, 
ft, and sternite, 9s, united, except for a curved suture beneath. 
Outer distiBtyle (Plate 3, fig. 38, od) very remarkable, appearing 
as a long, powerful, terete arm that is strongly curved before 
midlength, the outer face clothed with long yellow setae, the 
apex a little enlarged, obliquely truncated and provided with 
one or more spines. Inner dististyle (Plate 3, fig. 39, id) corre¬ 
spondingly small, heavily blackened. Ninth sternite, 9s, deeply 
notched, the area cephalad of the notch membranous, the proxi¬ 
mal margins very tumid and provided with dense long setae. 
Eighth sternite, 8s, unarmed. 

TIPULA NiCROSIGNATA Akuadcr. 

Tipula nigroiignata Alexander, Ann. A Mag. Nat. Hist. IX 14 (1924) 
472-478. 

Described from a unique male, Lake Chuzenji, Shimotsuke, 
Honshiu, altitude 4,170 feet, July 22,1928 (Esaki). The female 
sex is now known and is described herewith as allotype. 

Female. —Length, about 21 millimeters; wing, 22. 

Characters as in the male, except for the sexual differences of 
short antennae. Anepisternum and sternopleurite conspicuously 
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blackened. Bases of fore and middle coxae darkened. Oviposi¬ 
tor with cerci long and very slender, the margins smooth. 

Allotype, female, Mount Shirouma, Shinano, Honshiu, August 
8, 1931 ( Machida and Nakamura ). 

TIPULA SEMPITKBNA «p. nor. Plato 1, Dr- >l Plato *. ft**. 41. 41. 

Mesonotal praescutum with the ground color blackish, with 
four dark gray stripes; anterior lateral pretergites and dor- 
sopleural region bright yellow; ventral pleurotergite obscure 
yellow; legs chiefly black, the femora bases broadly yellow, nar¬ 
rowest on the forelegs; wings yellow, variegated with brown, 
including the wing tip; Rs approximately twice m-cu; male 
hypopygium with the caudal margin of tergite bearing two trian¬ 
gular spinous lobes; outer dististyle flattened, long and narrow, 
the apex truncate. 

Male. —Length, about 12 millimeters; wing, 16.2. 

Frontal prolongation of head grayish brown; nasus distinct; 
palpi black. Antennse black throughout, if bent backward not 
extending to beyond wing root; flagellar segments feebly incised; 
verticils shorter than the segments. Head brownish gray, the 
front and anterior vertex clear light gray; vertical tubercle a 
small but conspicuous conical point. 

Anterior pronotum dark brown medially and on the sides, 
variegated by obscure yellow sublaterally; posterior pronotum 
and anterior lateral pretergites deep yellow. Mesonotal prse- 
scutum with the ground color dull black, with four clear gray 
stripes, the humeral region and lateral margin yellow; scutum 
with the lobes chiefly dark gray, variegated with blackish along 
the suture, the median area of scutum light gray; posterior 
sclerites of notum gray. Pleura light gray, the ventral pleu¬ 
rotergite abruptly light yellow; dorsopleural region bright yel¬ 
low. Halteres obscure yellow. Legs with the cox» gray, their 
tips pale yellow; trochanters obscure yellow; femora black, their 
bases yellow, narrowest on the forelegs where less than one-third 
is included, widest on the middle and hind legs where about 
the distal third is blackened; tibiae and tarsi black; tibial spur 
formula 1-2-2, the mid-tibia with one spur reduced in size, not 
exceeding one-half the length of the other; claws simple. Wings 
(Plate 1, fig. 9) with a strong cream-yellow tinge, the prear- 
cular and costal regions brighter yellow; stigma dark brown; 
wing tip narrowly infuscated; a broad brown seam on anterior 
cord; narrower dark seams on posterior eord, vein Cu, and vein 
1st A; less distinct washes in cell R and at outer end of cell 
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1st A; veins dark brown, brighter in the costal and prearcular 
regions. Macrotrichia beyond cord numerous; squama naked. 
Venation: Rs relatively long, nearly twice m-cu; R 1+2 entire; m- 
cu on M 4 shortly beyond fork. 

Abdominal tergites dark brown, the lateral borders of the 
basal segments yellowish; basal sternites yellow; outer segments, 
including hypopygium, uniformly darkened. Male hypopygium 
(Plate 3, figs. 40, 41) relatively small, black, only the outer 
dististyle obscure yellow. Tergite, 9 1, entirely separate from the 
sternite. Basistyle, b, separated from the sternite by a suture 
that is broken on the cephalic portion, the caudal end of basi¬ 
style narrowed and produced; median region of sternite mem¬ 
branous, the caudal portion slightly produced as a flattened 
lobule. Ninth tergite, 9t, large, the caudal margin produced into 
two, small, triangular lobes which are separated by a notch that 
has about the same outline; viewed laterally, each of these 
lobes bears numerous, small, blackened points on ventral surface; 
ventrocaudal portion of tergite with a small, blackened, spinous 
point that is directed ventrad. Outer dististyle, od, flattened, 
relatively long and slender, the apex truncate. Inner dististyle, 
id, bearing a conspicuous, heavily blackened, outer spine, best 
seen from a ventral aspect; apex of style similarly blackened. 
Caudal margin of eighth sternite, 8s, straight, unarmed. 

Habitat. —Japan (Honshiu). 

Holotype, male, Mount Kurobegoro, Echiu, in subalpine 
meadow, altitude 7,800 feet, August 8, 1931 ( Imanishi ). 

Tipvla sempiterna has no close ally in the Japanese fauna. 
It bears a certain general resemblance to species such as T. 
machidai Alexander and T. otiosa Alexander, but is a very dif¬ 
ferent fly. 

TIPULA HIB1I «p. nor. Plato 1. A*. 10. 

Generally similar to hylsea; general coloration gray, the pr»- 
scutum with a brown median stripe and less-distinct lateral 
stripes; knobs of halteres yellow; fore femora chiefly blackened, 
hind femora yellow, passing to black before tips; extreme tips 
of all femora narrowly but conspicuously reddish; tibiae yellow, 
the tips narrowly dark brown; wings pale cream-yellow, with a 
cross-banded pattern of brown and gray; prearcular region and 
cell Sc light yellow, cell C dark brown; vein Ri + * atrophied. 

Female .—Length, about 14 millimeters; wing, 14. 

Frontal prolongation of head buffy, sparsely light gray prui- 
nose; nasus slender; palpi dark brown. Antennse with the scape 
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and pedice] light yellow; flagellum broken. Head light gray, 
with indications of a very pale brown median vitta on vertex. 

Mesonotum clear light gray, with a broad, conspicuous, median, 
brown stripe and much paler lateral stripes. Pleura clear gray; 
dorsopleural membrane very pale yellow. Halteres pale yellow, 
the extreme base of knob dusky, the majority of knob light 
yellow. Legs with the co xte light gray; trochanters obscure yel¬ 
low; fore femora chiefly blackened, the base narrowly bright¬ 
ened; middle femora obscure yellowish brown to brown, 
deepening to brownish black before tip; posterior femora obscure 
yellow, before tips with a broad black ring; tips of all femora 
very narrowly but conspicuously reddish; tibiae light yellow, the 
tips narrowly dark brown; tarsi dark brown; tibial spur for¬ 
mula 1-2-2; claws (female) small, simple. Wings (Plate 1, 
fig. 10) with the ground color pale cream-yellow, the prearcular 
region and cell Sc clear light yellow; cell C dark brown except 
on basal portion; stigma and a relatively narrow crossband on 
anterior cord dark brown; wing apex in radial field dark brown; 
paler brownish gray clouds on posterior cord and as a broken 
fascia before level of origin of Rs, interrupted in cell Cu; outer 
half of cell 2d A similarly clouded; veins of outer medial field, 
extreme outer end of cell M, and outer two-thirds of vein 2d 
A narrowly seamed with dark brown; veins pale yellowish, brown 
where traversing the darkened areas. Squama naked; long, con¬ 
spicuous macrotrichia on veins beyond cord. Venation; R 1+I 
atrophied; petiole of cell Mj long, fully three or more times m. 

Abdominal tergites obscure yellow, with a conspicuous median 
brown stripe that is broadly interrupted at the caudal margins 
of the segments; basal sternites a little variegated with yellow. 
Ovipositor with cerci and hypovalvae straight, both relatively 
slender, with smooth margins. 

Habitat .—Japan (Honshiu). 

Holotype, female, Kyusho Mountain, H6ki, June 13, 1930 
(Hibi). 

I take great pleasure in naming this beautiful Tipula in honor 
of the collector, who has secured numerous interesting Tipulidae 
in various parts of Hdki. The species is most generally similar 
to T. hylsea Alexander, in the venation and wing pattern, dif¬ 
fering in the yellow knobs of the halteres, and, especially, the 
variegated pattern of the legs, which, in hylsea, are uniformly 
dark brown. Tipula quadrifasciata Matsumura (aluco Alexan¬ 
der) is also somewhat similar but agaiu differs in the uniformly 



si, s Alexander: Tipulidse from Eastern Aeia, XIII 389 

darkened legs and knobs of halteres, and in the more cross- 
banded pattern of the wings, including a broad fascia across 
cells R and M beyond the arculus. 

TIPULA LKGAL18 «p. nor. Plat* 1. lit riata », Dr- 41. 

Antennae with scape yellow, the remaining segments brownish 
black; mesonotal prsescutum grayish yellow, with three conspic¬ 
uous blackish stripes, the median one with its center some¬ 
what paler; femoral tips broadly black; wing pattern much as 
in cruciata; outer ends of radial cells uniformly darkened; basal 
segments of abdomen yellowish, the outer segments black; male 
hypopygium with the tergite trilobed at apex, the median lobe 
longest; outer dististyle narrowly and weakly sinuous; eighth 
sternite with two groups of setae. 

Male. —Length, about 18 millimeters; wing, 18. 

Frontal prolongation of head dark brown, a trifle brighter 
laterally at base; nasus long and slender; palpi dark brown, the 
terminal segment restrictedly brighter at tip. Antennae with the 
scape yellow, a little darkened basally on mesal face; pedicel 
and flagellum brownish black; flagellar segments with the basal 
enlargement relatively conspicuous, with elongate verticils. 
Head dark gray, the anterior vertex behind the antennal bases 
paler. 

Mesonotal prsescutum with the ground color grayish yellow, 
with three conspicuous blackish stripes, the median stripe slight¬ 
ly paler in center; posterior sclerites of mesonotum chiefly black¬ 
ened, the median region of scutum and mediotergite sparsely 
pruinose. Pleura chiefly covered by a heavy yellowish pollen, 
the dorsal portion of the pleurotergite abruptly darkened; dorso- 
pleural membrane buflfy; ventral sternopleurite and meron more 
darkened. Halteres with stem pale yellow, the knobs dark 
brown. Legs with the coxae sparsely pruinose, especially the 
fore and middle coxae; trochanters yellow; femora yellow, the 
tips broadly and abruptly black; tibiae obscure yellow, the tips 
more narrowly blackened; tarsi passing from brown to black; 
tibial spur formula 1-2-2; claws with a single basal spine or 
tooth. Wings (Plate 1, fig. 11) with pattern much as in crw- 
ciata, the white band beyond cord reaching costa only as a narrow 
point in cell R s ; outer ends of all radial cells uniformly darkened; 
markings of basal cells almost as in cruciata but not so strongly 
contrasted. Squama naked. Venation: Rs more than twice as 
long as m-cu; Ri+ b entire; basal section of R^g short but 
evident, less than r-m; cell 1st M t relatively small and short. 
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Basal four or five abdominal segments yellowish, the remain¬ 
ing segments, including hypopygium, black. Male hypopygium 
(Plate 3, fig. 42) with the tergite and basistyle entirely cut off 
by sutures. Ninth tergite, 9i, with the caudal margin unequally 
trilobed, the median lobe longer, the lateral lobes with the outer 
mesal angle weakly produced into a blackened point. Outer 
dististyle, od, slender, weakly sinuous, the slightly expanded apex 
very obliquely truncated. Inner dististyle, id, with the lobe at 
base on outer margin small and obtuse. Eighth sternite, 8s, 
moderately sheathing, with long yellow setae that are arranged in 
two more or less distinct groups or brushes and become decussate 
across the midline, with a single marginal row of similar set® 
extending across the midline. 

Habitat .—China (Szechwan). 

Holotype, male, Pehlingting, Mount Omei, altitude 6,000 feet, 
July, 1981 (Franck). 

The nearest described ally of this fly seems to be Tipula cm- 
data Edwards (Tibet to Sikkim), which differs notably in the 
thoracic pattern and less evidently in the structure of the male 
hypopygium. In crudata, the basal section of vein R^g is obli¬ 
terated or nearly so; in the present fly the element is short but 
distinct. 

TIPULA ILLEGITIMA »p. nor. Plate 1. «(. 12. 

General coloration of mesothorax gray, the praescutum with 
scarcely indicated darker gray stripes; basal four or five seg¬ 
ments of antennae light yellow, the succeeding segments darker; 
wings whitish subhyaline, with a diffuse pale brown pattern, 
darkest in the outer radial field; pale crossband beyond cord in¬ 
complete ; Rj+j. almost entirely atrophied; abdomen obscure yel¬ 
low, both the tergites and sternites with a conspicuous median 
brown stripe. 

Female. —Length, about 18 millimeters; wing, 12.5. 

Frontal prolongation of head relatively long, pale brownish 
gray; nasus short, tipped with long yellow setae; palpi dark 
brown, the extreme tip of the last segment reddish. Antemue 
with the scape, pedicel, and basal two flagellar segments light 
yellow, the succeeding segments passing into brown, the basal 
enlargements of the segments somewhat darker; dorsal verticils 
elongate, much exceeding the ventral pair. Head light gray. 

Mesonotal pwescutum gray, with slightly darker gray stripes 
that are very little evident ; interspaces with sparse brownish 
setigerous punctures; posterior sclerites of mesonotum gray, the 
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scutellum with a median brown vitta. Pleura gray, the dorso- 
pleural region more huffy. Halteres yellow, the knobs weakly 
darkened. Legs with the coxae pruinose; trochanters yellow; 
femora and tibiae obscure yellow, the tips passing into brown; 
tarsi brown; tibial spur formula 1-2-2. Wings (Plate 1, fig. 
12") whitish subhyaline, with a diffuse pale brown pattern, dark¬ 
est in the stigmal region and in the outer ends of cells R a and 
R„; cell C yellowish brown, distinctly darker in color than the 
clear yellow cell Sc; pale crossband beyond cord narrow, extend¬ 
ing from costa into basal third of M a , including approximately 
one-fourth to one-fifth the length of the radial cells it traverses; 
pale area in outer ends of cells R and M relatively restricted; 
veins chiefly yellow. Venation: atrophied, indicated only 

by a slight basal spur without macrotrichia; Rb about one-half 
to two-thirds longer than m-cu; cell 1st M., small. 

Abdomen obscure yellow, both the tergites and stemites with 
a conspicuous brown median line. Ovipositor with the cerci long, 
straight, and slender. 

Habitat .—Japan (Honshiu). 

Holotype, female, Mount Ohdai, Yamato, altitude 2,600 feet, 
June 5,1930 ( SaJcaguchi ). 

Of the Japanese species of Tiptrta in which R H2 is entirely or 
chiefly atrophied (autumna Alexander, flavocostalis Alexander, 
futilis Alexander, hylma Alexander, manca Alexander, pfueopasta 
Alexander, pluriguttata Alexander, quadrivittata Matsumura, 
mbfutilis Alexander, taikun Alexander, trupheoneura Alexan¬ 
der), the present form is most similar to flavocostalis, differing 
in the body coloration and in the wing pattern, as the more 
cream-yellow ground color and the very diffuse pale brown pat¬ 
tern. In flavocostalis, vein Ri +J is represented by a short spur 
that is provided with a few macrotrichia. 

TIPULA TRUPjpEONEURA Abunfer. Pbte 4. A*. 4*. 

Tipula trupheoneura Alexander, Trans. Am. Ent. Soc. 46 (1920) 
17-18. 

The unique type, a female, was from Saitama, Musashi, Hon¬ 
shiu, collected May 31, 1919, by Takahashi. An additional male 
and a female were taken on Mount Daisen, H6ki, altitude 8,900 
to 5,200 feet, June 7,1930, by Hibi. The male is herewith char¬ 
acterized aB allotype. 

Male .—Characters as in the female, including the infuscated, 
weakly pruinose antennal scape. Male hypopygium with the ter- 
gite separated from the sternite by a suture. 'Ninth tergite 
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(Plate 4, fig. 48, 9t, a) appearing as a subquadrate plate, its 
caudal margin subtransverse, with a deep and narrow, parallel* 
sided, median notch; caudal margin on either side of median 
notch with microscopic denticles. Basistyle complete, its caudal 
margin not produced, as is the case in the similar species, 
pollex sp. nov. Outer dististyle, od, a, relatively small, with 
conspicuous set®. Inner dististyle broad, the outer ventral angle 
produced into a fingerlike lobe. Ninth sternite on mesial por¬ 
tion, immediately adjoining the basistyle, produced into a black¬ 
ened spikelike point, the oval area from which the spine arises 
surrounded by membrane. This structure must function almost 
as a gonapophysis, yet is evidently a development of the ster¬ 
nite (fig. 43, 9s, a). Eighth sternite unarmed and scarcely 
sheathing; its median portion is less strongly sclerotized, espe¬ 
cially near the caudal margin, forming a pale triangular area des¬ 
titute of, or with more sparse, setae; from beneath the caudal 
margin of the sternite protrudes pale membrane that is usually 
hidden beneath the sclerite. 

Allotype, male, Mount Daisen, H5ki altitude 3,900 feet, June 
7, 1930 ( Hibi ). 

An additional male, taken at Gokanosho, Higo, Kyushu, al¬ 
titude 700 feet, April 29, 1924 (H. Hori), has a slightly different 
hypopygium but still seems certainly to fall within the limits 
of the present species. Male hypopygium more heavily black¬ 
ened. Ninth tergite, 9 1, b, with the caudal margin less trans¬ 
verse, each lobe subtriangular in outline, its mesal slope with 
conspicuous denticles. The blackened spine on the ninth sternite, 
9e, b, is somewhat stouter. 

TIPULA POLLEX ip. nov. Plato I. Sp. It; Plato 4. I(. 44. 

Thorax clear ashy gray, the priescutal stripes scarcely evident; 
antennse with scape and pedicel light yellow, flagellum black; 
fore femora extensively blackened, the remaining femora black¬ 
ened only at tips; wings whitish, including a broad, almost 
complete crossband beyond cord; wing tip strongly infumed; 
Ri+g entire; basal abdominal segments yellow, the outer seg¬ 
ments blackened; ninth tergite of hypopygium produced into a 
compressed median blade; basistyle produced into a compressed 
fingerlike lobe; eighth sternite unarmed. 

Male. —Length, about 15 to 16 millimeters; wing, 15 to 16. 

Frontal prolongation of head obscure yellow, slightly pruinose 
at base; nasus very short and blunt; palpi dark brown. An¬ 
tennse (male) of moderate length, if bent backward ending 
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shortly before base of abdomen; scape and pedicel light yellow; 
flagellum black. Head light ashy gray. 

Mesonotum light ashy gray, the very slightly darker prsescutal 
stripes almost obsolete. Pleura ashy gray, the dorsopleural re¬ 
gion pale yellow. Halteres pale yellow, the knobs weakly dark¬ 
ened. Legs with the cox® whitish pruinose; trochanters pale 
yellow; femora yellow basally, the tips conspicuously blackened, 
broadest on the forelegs, where about the outer three-fourths 
is included, very narrow on the middle and hind femora where 
only the tips are darkened; tibi® brown; tarsi black; tibial spur 
formula 1-2-2; claws small, simple. Wings (Plate 1, flg. 18) 
with the ground color whitish, most apparent as a broad, nearly 
complete crossband beyond the cord, including approximately the 
basal half of cells R. 2 , R„ and M„ the basal two-fifths of R„ 
and almost all of cell 1st M t ; other large areas of the ground 
color lie at two-thirds the length of cell M and before mid¬ 
length of 1st A; wing tip broadly and conspicuously darkened, 
more intense in the radial field; stigma and a narrow seam on 
anterior cord dark brown; prearcular region and cells C and 
Sc light yellow; remainder of cells before cord a very pale 
brown; obliterative areas including the outer end of Rs and the 
basal sections of veins M 1+g and M,; veins dark brown, flavous 
in the yellow areas. Macrotrichia on all longitudinal veins be¬ 
yond cord; squama naked. Venation: R 1+N entire, with all bat 
the base pale and without trichia; Rs more than twice the length 
of m-cu; cell 1st M a elongate, narrowed outwardly; petiole of 
cell M, about one-third longer than m. 

Basal abdominal segments yellow, the tergites with a conspic¬ 
uous median brown stripe that is almost continuous; fourth and 
succeeding tergites blackish, all but the last with broad, lateral, 
and less conspicuous pale caudal margins; sternites five to seven, 
inclusive, similar in color; hypopygium blackened. Male hypo- 
pygium (Plate 4, flg. 44) with the tergite and basistyle entirely 
separate; an additional small triangular sclerite cut from caudo- 
dorsal portion of ninth sternite, above the basistyle. Ninth ter¬ 
gite, 9t, heavily sclerotized, the caudal margin with a highly 
compressed median blade. Basistyle, b, produced caudad into 
a flattened fingerlike lobe; ventrocaudal angle of basistyle pro¬ 
duced slightly caudad beyond the level of the sternite. Inner 
dististyle, id, with the outer margin near base armed with several 
small spinous points, the more basal ones larger. Eighth ster¬ 
nite unarmed, its caudal margin evenly convex, not sheathing. 

276740-« 
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Habitat. —Japan (Honshiu). 

Holotype, male, Mount Daiaen, H6ki, altitude 4,650 feet, June 
7, 1930 (Htbi). Paratopotype, male, altitude 5,200 feet, June 
7, 1930 (Hibi). 

Tipula pollex is very similar to T. trupheoneura Alexander, 
differing in the persistence of vein Ri+t, the almost obsolete 
prsescutal stripes, and the very different male hypopygium. 

TIPULA SRICBLLULA LONGILIGULA ukp. mi. PUt* 4. If. 46. 

Almost exactly as in the typical form but with the lobe of 
the eighth sternite (Plate 4, fig. 45, 8s) of quite different form, 
being elongate, narrowed outwardly, the lobe fringed with long, 
conspicuous, darkened sets. On either side of lobe, a loose pen* 
cil of elongate set®. 

Habitat. —Japan (Honshiu). 

Holotype, male, Mount Ohdai. Yamato, altitude 8,250 feet, 
June 5, 1930 (SaJcaguchi). Allotopotype, female. Paratopo- 
types, 1 male, 1 female. 

LIMONIINve 

LIMONIINl 

LIVONIA (DICKANOMTIA) SUSPSNSA m an. PUt* 1, flu. 14; Plato 4, fl*. 44. 

General coloration reddish brown; antennae with short-oval 
flagellar segments; wings with a faint brown tinge, the stigma 
pale; distal section of vein M, lying suspended in membrane, both 
the basal section of M, and m atrophied; male hypopygium with 
two or three rostral spines. 

Male. —Length, about 5 millimeters; wing, 5.5. 

Female. —Length, about 6 millimeters; wing, 5.6. 

Rostrum yellow; palpi short, brown. Antennae pale brown; 
flagellar segments short-oval, becoming slightly longer at outer 
end of organ; verticils short, inconspicuous. Head pale brown. 

Mesonotum and pleura pale reddish brown to darker liver 
brown, without evident markings; pleura very sparsely and 
vaguely pruinose. Halteres pale, the knobs weakly darkened. 
Legs with the cox® and trochanters reddish brown; remainder 
of legs obscure yellow. Wings (Plate 1, fig. 14) with a faint 
brown tinge, the stigma scarcely darker; veins brown. Macro- 
trichia lacking on free tip of Sc., R„ and on anterior cord except 
for distal half of basal section of Rg+g. Venation: Sc t ending 
approximately opposite origin of Rs, Sc, a short distance from 
its tip; distal section of M, suspended in the membrane of wing, 
with both m and basal section of M, atrophied; m-cu shortly 
before fork of M; cell 2d A wide. 
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Abdomen, including the hypopygium, reddish brown. Male 
hypopygium (Plate 4, fig. 46) with the caudal margin of tergite, 
9t, notched medially, the lateral lobes broadly rounded. Dorsal 
distiBtyle strongly curved. Ventral dististyle, vd, moderately 
large, exceeding the basistyle in area, the rostral prolongation 
long and slender, with two, or sometimes, three, rostral spines 
at its base, these arising from short, inconspicuous tubercles. 
Mesal-apical lobe of gonapophysis, g, slender, strongly curved, 
entirely pale. 

Habitat. —Japan (Honshiu). 

Holotype, male, Seto, Kii, strictly marine, June 10, 1980 (To- 
kunaga). Allotopotype, female. Paratopotype, 1 male. 

Limonia ( Dicranomyia ) suspense is the fourth marine crane 
fly belonging to this genus that has been discovered by Tokunaga 
at Seto." The curious venation of the medial field of the wing 
is constant in all specimens before me and certainly appears to 
represent a normal condition which will serve to separate this 
fly from all other regional species. In this regard, the insect 
lies about midway between the conditions found in the sub¬ 
genera Dicranomyia and Alexandriaria, the former having either 
m or the basal section of M„ or both, preserved, while the latter 
group has m and both sections of M a atrophied. I am referring 
the species to the subgenus Dicranomyia. 

LIMONIA (BHIPIDIA) GABBULOIDE8 *p. nor. Plata 1. 5*. IS; Plate 4. *«. 47. 

Mesonotum dark grayish brown, the praescutum with a darker 
brown median stripe; antennae (male) only 11-segmented, the 
flagellum with eight branched segments; halteres whitish; tarsi 
chiefly snowy white; wings milky white, the apex and a broad 
seam along cord infuscated ; Rs relatively short, only about one- 
half longer than Rz +8 ; caudal margins of intermediate segments 
narrowly pale. 

Male. —Length, about 4 millimeters; wing, 4.4. 

Rostrum and palpi dark brown. Antennae only il-segmented, 
dark brown, the apical pedicles white; basal eight flagellar seg¬ 
ments bipectinate, only the terminal segment being simple; 
branches shorter than in garrula. Head dark grayish brown. 

Pronotum dark brown, more yellowish pollinose dorsally. Me¬ 
sonotum dark grayish brown, the prsescutum with a median dark¬ 
er brown stripe. Pleura chiefly dark grayish brown, not clearly 
visible in the unique type. Halteres whitish. Legs with the 
coxae and trochanters dark; femora brownish black, brightened 
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at bases, the fore femora yellow with only the tips narrowly 
blackened; fore tibiae brownish yellow, the tips narrowly and 
vaguely darkened, remaining tibiae brownish black; basitarsi 
snowy white, with only the extreme bases blackened, this slightly 
broader on the forelegs, where about one-sixth is included; poste¬ 
rior basitarsi with only a microscopic portion darkened; remain¬ 
der of tarsi white, with only the terminal segment black. Wings 
(Plate 1, fig. 15) milky white, the apex and a broad area at 
the cord brown, a little less intense than the dark brown stigma, 
these two areas leaving a complete white crossband between 
them; region of arculus weakly darkened; veins pale in the 
ground, darker in the clouded areas. Venation: Sc, ending just 
beyond origin of Rs, Sc 2 not evident in the unique type; Rs 
relatively short, only about one-half longer than R* +l ; cell 2d 
A relatively narrow. 

Abdomen brownish black, the caudal margins of the interme¬ 
diate tergites narrowly paler; outer segments uniformly dark¬ 
ened; hypopygium, including the ventral dististyle, darkened. 
Male hypopygium (Plate 4, fig. 47) with the tergite, 9 1, trans¬ 
verse, the caudal margin notched to form two evenly rounded 
lobes. Rostral prolongation of ventral dististyle, vd, with the 
two spines arising from a common tubercle, the spines longer and 
slenderer than in garrula. Mesal-apical lobe of gonapophy- 
sis, g, relatively stout. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, altitude 3,500 feet, July 17, 1931 
(Franck). 

Limonia (Rhipidia) garrvloides is most nearly allied to L. ( R .) 
garrula Alexander, likewise from western China, differing most 
evidently in the reduced number of antennal segments, the more 
extensively whitened tarsi, and the distinct wing pattern and 
venation. 

PEDICIINI 

PEDICIA (TRICYPHONA) CUBITALIS «p. nor. Phu 1, It. I*. 

General coloration of thorax gray; antennae 13-segmented, the 
intermediate flagellar segments crowded, transverse; legs rela¬ 
tively short and stout; femora yellow, the tips narrowly black¬ 
ened; wings light yellow, veins R, Cu, and the cord narrowly 
seamed with dark brown, forming a nearly complete discal 
triangle; abdomen orange, the tergites with a median black vitta, 
the outer segments darker. 

Female. —Length, about 24 millimeters; wing, 18.6. 
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Rostrum gray; palpi brownish black; terminal segment short, 
not exceeding the penultimate. Antenna 18-segmented; scape 
dark brown, the remainder of organ a trifle paler; intermediate 
flagellar segments short and crowded, transverse, the longest 
verticils unilaterally arranged, exceeding the segments; outer 
flagellar segments smaller and more elongate. Head gray; ver¬ 
tical tubercle very small. 

Mesonotal prsescutum light gray, with three darker gray 
stripes, the interspaces with yellow setse; posterior scleritea of 
mesonotum darker, the caudal margin of the mediotergite slight¬ 
ly infumed. Pleura gray, more or less covered by yellowish 
pollen. Halteres pale yellow, the knobs weakly darkened. Legs 
relatively short and stout; coxse and trochanters yellow; femora 
yellow, the tips narrowly brownish black; tibiae brownish yellow, 
the tips narrowly darkened; tarsi black. Wings (Plate 1, fig. 
16) with the ground color light yellow, cells C and Sc a little 
darker, more brownish yellow; restricted dark brown seams ad¬ 
joining vein R, in cell R, extending from arculus to origin of 
Rs; along vein Cu; and a slightly wider seam along the cord, the 
three areas forming the three sides of a typical Pedicia-trimgle, 
broken only between the origin of Rs and the cord; posterior 
prearcular region darkened; outer end of cell 1st M_. weakly 
darkened; stigma yellowish brown; veins brownish yellow, dark¬ 
er in the infuscated areas, with extensive obliterative areas along 
cord. Venation: Sc 2 faint, a short distance before origin of 
Rs; r-m connecting with Rs before its fork; R, about opposite 
the fork of R 4+6 ; cell 1st M,, closed; cord moderately oblique. 

Abdomen with the basal tergite gray; tergites two to five 
orange, with a continuous median black vitta; outer segments 
more pruinose laterally, blackened medially; sternites orange, the 
outer segments darkened medially. Ovipositor with the dorsal 
shield and cerci blackened. 

Habitat .—Japan (Honshiu). 

Holotype, female, Mount Kurobegoro, Echiu, in subalpine 
meadow, altitude 7,800 feet, August 10, 1931 ( ImatUshi ). 

Pedicia ( Tricyphona) cubitalw is most nearly allied to the 
Japanese gaudene (Alexander) and grandior (Alexander), all 
three species being closely related and suggesting in a striking 
manner the smaller species of the typical subgenus Pedicia La- 
treille. The present fly differs from the two above-mentioned 
species in the narrow but conspicuous dark cubital seam and the 
entirely fiavescent central portion of the wing disk, this being 
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much paler than the margins in both listed species. Only the 
male sex of gaudens and grandior has been discovered; gaudens 
has the antennse 13-segmented, the flagellum brownish yellow, 
much paler than the black scape and pedicel, and the basal ab¬ 
dominal tergites without a continuous black median stripe; gran¬ 
dior has only 11 -segmented antennse and has the dark wing 
pattern much reduced. 

DICRANOTA (HHAPHIDOLABIS) SPINA ap. nov. Plat* 1, >f. 17; Plat* 4. fl(. 48. 

General coloration gray, the praescutum with three more black 
ish stripes; antennse 13-segmented, black throughout; wings 
milky, the stigma scarcely indicated; cell R ; , nearly sessile, 
R^s +4 being reduced to a punctiform element; male hypopy- 
gium with the median region of tergite broadly convex, each 
lateral arm produced into a straight acute spine; interbase a 
powerful flattened rod, the apex narrowed to an acute spine. 

Male. —Length, about 5.5 millimeters; wing, 5.8. 

Rostrum and palpi black. Antennse 13-segmented, short, black 
throughout; flagellar segments oval, the verticils shorter than the 
segments; terminal segment smaller than the penultimate. Head 
gray. 

Mesonotum gray, the praescutum with three ill-defined, more 
blackish stripes. Pleura gray. Halteres pale, the knobs slight¬ 
ly infuscated. Legs with the coxae obscure yellow; trochanters 
yellow; femora yellow, passing into brown at about the basal 
third; remainder of legs brown. Wings (Plate 1 , fig. 17) with 
a milky ground color, somewhat more grayish on outer half; 
stigma scarcely indicated; veins pale brown. Macrotrichia of 
veins short but abundant, on all veins beyond cord, M and 1st 
A except basal fifth, Cu except basal third, 2d A on about distal 
half. Venation; Ri +2 about one-half R 2 ; cell R, nearly sessile, 
R 2 + 3 .M indicated only by a punctiform element; m-cu more than 
one-half its length beyond fork of M. 

Abdomen dark grayish brown; hypopygium more yellowish. 
Male hypopygium (Plate 4, fig. 48) with the median region of 
tergite, 9£, broadly convex, with numerous erect sette; lateral arm 
of tergite produced into a slender, straight, acute spine. Basi- 
style, b, with the outer apical lobe a little produced and, set with 
rather sparse spines; interbase, i, a powerful, flattened rod, at 
about two-thirds the length gradually curved to form a right- 
angled, gently curved, acute spine, the surface glabrous. Outer 
dististyle, od, stout-clavate, the apex with more-abundant spines. 

Habitat.—Japan (Honshiu). 
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Holotype, male, Mount Kurobegoro, Echiu, in subalpine 
meadow, altitude 7,800 feet, August 18, 1981 ( Imaniahi). 

Dicranota ( Rhaphidolabis) spina is readily distinguished from 
the other regional species in eastern Asia by the milky white 
wings, with cell R 3 nearly sessile, and by the acute, straight, 
lateral spine of the ninth tergite of the male hypopygium. 

DICRANOTA (AMALOPINA) MEGAPLAGIATA wa. n*». Plat* 1. 8*. 18. 

Allied to gibbera; general coloration of thorax pale yellow, the 
postnotum somewhat darker; wings whitish, sparsely variegated 
with brown, including a major area extending from costa across 
anterior cord; cell 1st M, open by atrophy of m. 

Female. —Length, about 5 millimeters; wing, 5. 

Rostrum and palpi brownish black. Antennse with the scape 
black; flagellum light yellow. Head grayish brown. 

Mesonotum pale yellow, the postnotum somewhat darker. 
Pleura pale yellow. Halteres pale yellow throughout. Legs all 
detached; what appear to represent the forelegs have the femora 
and extreme bases of tibiae brownish black; remainder of legs 
whitish, the outer tarsal segments darkened; one other pair of 
legs is present, whitish, the tips of the femora, narrower tips 
of tibiae, and outer segments of tarsus darkened. Wings (Plate 
1, fig. 18) whitish, with a restricted brown pattern, including a 
single large area extending from costa across wing to fork of 
M; additional small brown dots, distributed as follows: Sc,, origin 
of Rs, R 2 , posterior cord, marginal dots at ends of longitudinal 
veins, forks of M 1+2 and Ms +4 , and two or three small spots 
in cell Cu adjoining vein 1st A; veins pale, darker in the in- 
fu seated areas. 

Abdominal tergites bicolorous, the apices conspicuously dark 
brown, the central parts of the basal rings obscure yellow, the 
lateral portions more darkened; sternites more extensively yel¬ 
low, the caudal margins of the segments narrowly darkened. 

Habitat —China (Szechwan). 

Holotype, female, Mount Omei, altitude 7,000 feet. July 17, 
1981 (Franck). 

The present fly is undoubtedly allied to D. (A.) elegantula 
(Brunetti) and D. (A.) gibbera (Alexander), differing from all 
known species by the large darkened area on the anterior cord 
of the wings. In gibbera, the fore and middle femora are dark¬ 
ened, while the posterior femora are chiefly pale. It seems cer¬ 
tain that this is the condition obtaining in the present fly. 
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UJLA BUCCINCTA ap. M*. Plato I, t*. I»i Plato 4, •«. 4». 

General coloration yellowish brown, the head dark; femora yel¬ 
low, the tips vaguely darkened; wings brownish yellow, almost 
immaculate; stigma uniformly pale yellowish brown; abdominal 
tergites uniformly dark brown; basal sternites yellow. 

Male. —Length, about 5.5 millimeters; wing, 5.5. 

Rostrum obscure yellow, darker medially above; palpi brown, 
the elongate terminal segment paling to obscure yellow. Anten¬ 
nae with the scape and pedicel brownish yellow; flagellum dark 
brown; flagellar segments (male) subcylindrical, with short, in* 
conspicuous verticils. Head dark brown, possibly pruinose in 
dry specimens. 

Mesonotum and pleura yellowish brown, the humeral region 
of prrescutum obscure yellow. Halteres pale. Legs with the 
coxae yellow, the fore coxae slightly darkened at bases; trochan¬ 
ters yellow; femora and tibiae obscure yellow, the tips of the 
former vaguely darkened; tarsi yellow, passing to brown on 
outer segments. Wings (Plate 1, fig. 19) brownish yellow, al¬ 
most immaculate, the stigma uniformly pale yellowish brown, 
without distinctly darkened ends; an almost imperceptible cloud¬ 
ing along anterior cord; veins brownish yellow. 

Abdominal tergites uniformly dark brown; sternites two to 
five yellow. Male hypopygium (Plate 4, fig. 49) with the ninth 
tergite, 9f, gradually narrowed outwardly, the caudal margin 
with a deep U-shaped median notch, the lateral lobes obtusely 
rounded at tips. Dististyle, d, relatively long and slender, the 
outer end with about fifteen black spines. 

Habitat. —Japan (Honshiu). 

Holotype, alcoholic male, Mount Mitake, Musashi, May 10,1981 
(Oda). 

Ula succincta is closest to U. cincta Alexander (Hokkaido), 
which is still known to me only in the female sex. The present 
fly differs in the more nearly immaculate wings, with the central 
portion of the stigmal area concolorous with the ends, and in the 
uniformly darkened abdominal tergites. 

HEXATOMIN! 

LIHNOPHILA (PRIONOLAJBIS) ODAI ip. nor. Plato I. I|. Mi Plato 4. If. M. 

Male. —Length, about 8 millimeters; wing, 7. 

Female. —Length, about 10 millimeters; wing, 8.5. 

Closely allied and generally similar to submunda, differing es¬ 
pecially in slight details of the male hypopygium. Wings (Plate 
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1, fig. 20) unusually broad. Legs with the femora obscure yel¬ 
low, the tips narrowly dark brown, the latter approximately equal 
in degree on all legs, including the fore pair, embracing (male) 
about the outer fourth to fifth. Male hypopygium (Plate 4, 
fig. 50) with the outer dististyle, od, bearing a single major sub- 
apical spine. Inner dististyle, id, with two, long, erect, subter¬ 
minal spines, the apex beyond this point slender. Gonapophyses, 
g, pale throughout. 

Limnophila ( Prionolabis) odai is named in honor of the col¬ 
lector, Prof. Bunkichi Oda, who has collected numerous Ti- 
pulida in the vicinity of Tokyo. The only other species that 
is close to this fiy is L. (P.) submunda Alexander, of Honshiu 
and Kyushu.* The latter fly is the only described Japanese mem¬ 
ber of the subgenus with dusky gonapophyses, and presents a 
general appearance very different from that found in the present 
fly. 

ERIOPTER1N! 

OKMOSIA MACHIDANA »p. nor. Plate I, a*. 11; Plate «. la. 51. 

General coloration of mesonotal prascutum dark reddish 
brown, with a narrow, darker brown, median vitta; posterior 
sclerites of mesonotum and the pleura brownish black; halteres 
yellow; wings with anal veins convergent; male hypopygium with 
the inner dististyle a slender, gently curved rod; two pairs of 
gonapophyses, the inner pair slightly expanded and weakly 
roughened at tips. 

Male. —Length, about 4.5 millimeters; wing, 5.8; antenna, 
about 1.25. 

Rostrum and palpi black. Antenna brownish black, relatively 
long, as shown by the measurements ; flagellar segments elongate, 
with verticils that exceed the segments. Head blackish. 

Mesonotal prascutum dark reddish brown, with a narrow, 
darker brown, median vitta; humeral region obscure yellow, in¬ 
closing the blackish pseudosutural fovea; posterior sclerites of 
mesonotum and the pleura brownish black, sparsely pruinose. 
Halteres yellow. LegB with the coxa brown; trochanters obscure 
yellow; legs yellowish brown, the outer tarsal segments darker. 
Wings (Plate 1, fig. 21) with a brownish tinge, the stigma 
darker; basal portion of wing more yellowish; veins brown. 
Venation: Sc, nearly opposite midlength of Rs; cell 1st M t open 
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by atrophy of basal section of M,; vein 2d A strongly sinuous, 
cell 1st A being widest at midlength. 

Abdomen, including hypopygium, dark brown. Male hypopy- 
gium (Plate 4, fig. 51) with the tergite, 9t, appearing as a con¬ 
spicuous spatula. Outer dististyle, od, broad, dilated at near 
midlengtb, the apex blackened and acutely pointed. Inner disti¬ 
style a slender, gently curved rod. Gonapophyses, g, in two 
pairs, the outer pair appearing as slender blackened spines, the 
inner pair stouter, their apices weakly expanded and micros¬ 
copically roughened. 

Habitat .—Japan (Honshiu). 

Holotype, male, Mount Shirouma, Shinano, August 8, 1931 
(Machida and Nakamura ). 

I take pleasure in naming this distinct Ormoeia in honor of 
my old friend Dr. Jiro Machida, to whom I am deeply indebted 
for many kind favors in the past decade. The species is dis¬ 
tinct from all others in eastern Asia in the structure of the male 
hypopygium. It comes closest to the group containing O. taka- 
hashii Alexander, 0. takeuchii Alexander, and 0. tohunagai 
Alexander, yet is amply distinct in the conformation of the 
dististyles and gonapophyses. 

MOI.OPHU.U8 PICTIFBM0BATU8 »p. aov. Pl*t« 1. It. 22. 

Belongs to the gracilis group and subgroup; rostrum, palpi, 
and antennae black; head and thorax dark brown; halteres yel¬ 
low; femora brown, the tips broadly blackened, preceded by a 
much narrower, clear yellow ring; wings with a strong dusky 
tinge; vein 2d A ending before level of m-cu. 

Female. —Length, about 3 millimeters; wing, 3.5. 

RoBtrum and palpi black. Antennae black throughout; flagel¬ 
lar segments oval, with long, conspicuous verticils. Head dark 
brown. 

Mesonotum almost uniformly dark brown, the anterior lateral 
pretergites restrictedly obscure yellow, the posterior sclerites of 
notum even darker. Pleura brownish black. Halteres yellow. 
Legs with the femora restrictedly pale basally, passing into 
brown, the tips broadly and conspicuously blackened, preceded 
by a much narrower clear yellow ring; tibiae dark brown, the 
bases narrowly yellow, the tips slightly more broadly brownish 
black; tarsi dark brown. Wings (Plate 1, fig. 22) with a strong 
dusky tinge, the prearcular region narrowly and vaguely obscure 
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yellow; veins pale brown, the macrotrichia darker. Venation: 
R, in approximate alignment with r-m; vein 2d A relatively 
short, ending just before the level of m-cu. 

Abdomen brownish black, the basal sternites paler. Ovipo¬ 
sitor with the cerci very long and only slightly upcurved. 

Habitat .—China (Szechwan). 

Holotype, female, Mount Omei, altitude 3,500 feet, August 16, 
1931 (Franck). 

Molophilus pictifemoratus differs from all regional species of 
the genus in the pattern of the legs, especially of the femora. 

MOLOPHILUS NAJKAMUBAI ip. KOT. Flat* 1. «*. IS; Plat* 4, ««. SI. 

Belongs to the gracilis group and subgroup; general colora¬ 
tion yellow; femora with more than the outer half black, the 
bases yellow; tibiae light yellow, the tips narrowly brownish 
black; wingB relatively narrow, yellowish gray, the costal border 
pale yellow; male hypopygium with the dorsal lobe of basistyle 
with setie to tip; two simple dististyles, one obtuse at apex, the 
other narrowed to an acute point. 

Male. —Length, about 3.6 to 4 millimeters; wing, 4.3 to 5. 

Femdle. —Length, about 4.5 millimeters; wing, 5. 

Rostrum and palpi dark brown. Antennae short in both sexes, 
if bent backward extending to shortly beyond the wing root; 
basal four or five segments yellow, the remainder of flagellum 
brown. Head gray, the genae and occiput in cases more yel¬ 
lowish. 

Mesonotum light orange, the lateral pretergites pale yellow; 
posterior sclerites of mesonotum more testaceous. Pleura testa¬ 
ceous-yellow. Halteres yellow. Legs with the coxae and tro¬ 
chanters yellow; femora with about the basal third obscure 
yellow, the remainder brownish black; tibiae abruptly pale yellow, 
the tips narrowly brownish black; basal segments of tarsus ob¬ 
scure yellow, the narrow tips of the segments darkened; outer 
tarsal segments dark brown. Wings (Plate 1, fig. 23) narrow, 
pale yellowish gray, the prearcular and costal portions clear 
yellow; veins pale and difficult to distinguish; trichia pale brown, 
those of the costal fringe light yellow. Venation: Vein 2d A 
long, extending nearly parallel to 1st A for most of its length. 

Abdominal tergites brownish yellow, the caudal margins of 
segments narrowly paler; sternites and hypopygium clear yellow. 
Male hypopygium (Plate 4, fig. 52) with the dorsal lobe of 
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basistyle, b, moderately stout, with sets to its tip. Outer disti- 
style, od, at apex expanded into a weak club that is microscopic* 
ally spiculose. Inner dististyle, id, a little shorter, gradually 
narrowed to a needlelike point, the extreme tip pale. 

Habitat. —Japan (Honshiu). 

Holotype, male, Mount Shirouma, Shinano, August 8, 1981 
(Machida and Nakamura). Allotopotype, female. Paratopo- 
types, 4 males. 

Molophilus nakamurai is named in honor of Mr. Toyoji Na¬ 
kamura, collector of a number of rare species in the Japanese 
Alps. The peculiar pattern of the legs is quite distinctive of 
the species. The structure of the male hypopygium is much as 
in M. pegam8 Alexander, but in all other respects the two flies 
are clearly different. 

MOLOraiLUS TAKAOBN8I8 a». dot. puts 1. If. 24; Puts 4, »«. SI. 

Belongs to the graciUs group and subgroup; general colora¬ 
tion black; halteres yellow; male hypopygium with the dorsal 
lobe of basistyle short and obtuse; inner dististyle sinuous, bear¬ 
ing an acute lateral spine at about midlength. 

Male. —Length, about 2.8 millimeters; wing, 3.8. 

Described from a dried specimen formerly preserved in spirit. 

Rostrum black; palpi brownish yellow, the terminal segment 
more infuscated. Antennae (male) short, if bent backward ex¬ 
tending to shortly beyond the wing root; scape brown, the suc¬ 
ceeding four or five segments light yellow, the outer segments 
infuscated. Head black. , 

Mesonotum and pleura shiny black; if any bloom is normally 
present, it is destroyed by immersion in spirit. Halteres yellow. 
Legs with the fore coxae light brownish yellow, the remaining 
coxae light yellow; trochanters yellow; remainder of legs chiefly 
yellow, the tips of femora and tibiae narrowly and weakly dark¬ 
ened; terminal tarsal segments infuscated; one detached leg, 
evidently one of the fore pair, has about the distal half of fe¬ 
mora dark brown, the tibia with a pale brown subbasal ring; 
most of vestiture of legs is lost through immersion in spirit, but 
enough persists to indicate that the setae of the yellow portions 
of the legs are pale in color. Wings (Plate 1, fig. 24) with a 
weak brown tinge; veins darker brown. Venation: R 4+8 in 
general longitudinal alignment with Rs; petiole of cell M, about 
twice m-cu; vein 2d A relatively short, ending before m-cu. 
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Abdomen, including hypopygium, brownish black. Male hypo- 
pygium (Plate 4, flg. 68) with the dorsal lobe, db, of basistyle 
short and obtuse; mesal lobe, mb, darkened, densely set with nu¬ 
merous recurved setulse; ventral lobe longest, with a marginal 
fringe of coarse set®. Two dististyles, the outer, od, a slender 
simple rod, with appressed denticles on outer two-thirds; inner 
style, id, longer, strongly sinuous, at near midlength bearing a 
slender acute spine, beyond which point the surface of style is 
roughened into appressed teeth, the long acute apex glabrous. 

Habitat .—Japan (Honshiu). 

Holotype, male, Mount Takao, Musashi, June 1, 1980 {Odd). 

Molophilm takaoen$i8 is most generally similar to M. trifilatus 
Alexander, differing most evidently in the very different male 
hypopygium. 
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(Legend; «, »d«aguii; 6, b*»iitylr: d, dUtietjrlr; db, dortnl lobe of baalttyle; g, gonepopbysii; 
i, interbaae: id, Inner dUtUtyle; mb, meeml lobe of bMlstyle; od, outer dietietyle; «, 
eternite; t, tergHe; vb, ventral lobe of baeistyle; vd, ventral dietietyl*.} 

Plate 1 

Fig. 1. Dolichopeza (Oropeza) inomatai Bp. nov.; venation. 

2. Macgregoromyia brevicula gp. nov.; venation. 

3. Tipula (Schummelia) bidenticulata up. nov.; venation. 

4. Tipula ( Schummelia ) jocosipennis gp. nov.; venation. 

5. Tipula ( Schummelia ) imanishii Bp. nov.; venation. 

6. Tipula ( Acutipula ) subturbida gp. nov.; venation. 

7. Tipula sakaguchiana Bp. nov.; venation. 

8. Tipula quadrispicata sp. nov,; venation. 

9. Tipula sempitema sp. nov.; venation. 

10. Tipula hibii gp. nov.; venation. 

11. Tipula legalis gp. nov.; venation. 

12. Tipula Ulegitima gp. nov.; venation. 

13. Tipula pollex gp. nov.; venation. 

14. Limonia ( Dicranomyia) suspensa gp. nov.; venation. 

16. Limonia ( Bkipidia ) garruloides sp. nov.; venation. 

16. Pedicia ( Tricyphona ) cubitalis sp. nov.; venation. 

17. Dicranota (Rhaphidolabis ) spina sp. nov.; venation. 

18. Dicranota (Amalopina) megaplagiata gp. nov.; venation. 

19. Ula succincta sp. nov.; venation. 

20. Limnophila ( Prionolabis ) odai gp. nov.; venation. 

21. Ormosia machidana gp. nov.; venation. 

22. Molopkilus pictifemoratus sp. nov.; venation. 

28. Molophilus nakauvurai Bp. nov.; venation. 

24. Molophilus takaoensis gp. nov.; venation. 

Plate 2 

Fig. 26. Dolichopeza (Oropeza) inomatai sp. nov.; male hypopygium. 

26. Macgregoromyia brevicula gp. nov.; male hypopygium. 

27. Tipula ( Schummelia ) bidenticulata sp. nov.; male hypopygium, 

details. 

28. Tipula ( Sekummelia ) jocosipennis sp. nov.; male hypopygium, la¬ 

teral aspect; ninth tergite. 

29. Tipula ( Schummelia ) imanishii gp. nov.; male hypopygium, de¬ 

tails. 

30. Tipula (Acutipula ) Intacta gp. nov.; male hypopygium, details. 

31. Tipula (Acutipula) subturbida sp. nov.; male hypopygium, inner 

distfetyle. 

82. Tipula sakaguchiana gp. nov.; male hypopygium, details. 
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Plato 8 

Fig. 33. Tipula (Vestiplex) aerridens Alexander; male hypopygium, de¬ 
tails. 

34. Tipula quadrispicata sp. hot.; male hypopygium, details. 

36. Tipula tetraeantha Alexander; male hypopygium, details. 

36. Tipula curvicauda Alexander; male hypopygium, lateral aspect. 

37. Tipula curvicauda Alexander; male hypopygium, ninth tergite. 

38. Tipula curvicauda Alexander; male hypopygium, outer dististyle. 

39. Tipula curvicauda Alexander; male hypopygium, inner dististyle. 

40. Tipula cempiter?%a sp. nov.; male hypopygium, details. 

41. Tipula cempitema sp. nov.; male hypopygium, details. 

42. Tipula legalic sp. nov.; male hypopygium, details. 

Plato 4 

Fig. 43. Tipula trupheoncura Alexander; male hypopygium, details. 

44. Tipula pollex sp. nov.; male hypopygium, details. 

45. Tipula seticellula lonffiligula subsp. nov.; male hypopygium, eighth 

gtemite. 

46. Limonia (Dicranomyia) sucpensa sp. nov.; male hypopygium. 

47. Limonia (Rkipidia) garruloide$ sp. nov.; male hypopygium. 

48. Dicranota ( Rhaphidolabis) cpina sp. nov.; male hypopygium. 

49. Ula cuccincta sp. nov.; male hypopygium. 

60. lAmnophila (Prionolabis) odai sp. nov.; male hypopygium. 

51. Ormosia machidana sp. nov.; male hypopygium. 

52. Molophilus nakamurai sp. nov.; male hypopygium. 

58. Molophilwt takaoencis sp. nov.; male hypopygium. 
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DURATION OF THE SEROLOGIC REACTIONS IN MON¬ 
KEYS INOCULATED WITH YAWS OR SYPHILIS 

By Onofre Garcia. 

Of the Division of Biology and Serum Laboratory, Bureau of Science, Manila 

It has been determined in previous experiments that the sero¬ 
logic picture in experimental yaws and syphilis 1 consists of two 
phases. The early serologic reaction coincides with the forma¬ 
tion of a primary lesion and disappears at the time when this 
heals. The late serologic response has been demonstrated in 
animals that developed only primary lesions; it appeared about 
six months after inoculation and coincided with the resistance to 
superinoculation. 2 The effect of specific treatment on the early 
serologic response has also been ascertained. Animals that gave 
positive results before treatment were repeatedly examined and 
found negative. 9 

The duration of the early as well as the late serologic reaction 
has been studied in this laboratory up to a certain limit of time. 
The present investigation is concerned with the study of the 
duration of the late serologic reaction beyond the time limit 
previously tested. It also shows the result of experiment on 
the effect of specific treatment with neosalvarsan on the late 
serologic reaction. 

PAST HISTORY OF THE ANIMALS USED 

The monkeys employed in this experiment represent groups 
of animals that were used for the study of immunity conferred 
by either single infection or reinforced by vaccination or super- 

‘Philip. Journ. Sd. 4S (1980) 805, 206, and 810. 

* Philip. Journ. ScL 42 (1980) 811. 

* Philip. Joura. Set. IS (1928) 202. 
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inoculation. After being treated with neosalvarsan some of 
these animals were reinoculated with yaws alone or with both 
yaws and syphilis. The history of each individual monkey may 
be consulted in the accompanying tables. Tables 1, 2, and 8 
show the dates, number, and kind of inoculations received by 
each monkey, while Tables 4, 5, and 6 show the period of time 
that elapsed between the first inoculation and the last serologic 
tests, Wassermann 4 and Kahn, 6 performed on each animal. 
Table 7 shows the group of animals that were treated at the 
early and late stages of infection. 

DISCUSSION OF RESULTS 

As may be seen from the results of the Wassermann and Kahn 
tests given in Tables 1, 2, and 3, the animals, with very few ex¬ 
ceptions, showed a rather strong serologic response. The Kahn 
test, which was not repeated, was negative with monkeys O-c-1, 
O-C-2, L-13, Sy-G-22, and Sy-P-28. However, the results of 
the Wassermann test with the same animals were markedly 
positive. The animals did not show any external lesions at the 
time of collecting blood. 

Variations in the strength of the serologic reactions were found 
in the treated animals, in some of which the serologic reaction 
was either stationary, very low, or very sluggish before it be¬ 
came entirely negative.® The animals J-ll, T-4, W-26, and 
W-27, which received treatment during their high resistance— 
that is, late after inoculation—continued to show rather strong 
serologic reactions at the time of examination, while in monkeys 
K-25, K-26, K-27, and K-28, which were treated in the early 
stage of infection, the degree of serologic reactions was entirely 
individual. Besides, a degree of sensitization was more pro¬ 
found in the first group than in the latter group of monkeys (see 
Table 7). This finding agrees with clinical experience, which 
has shown that the effect of treatment upon serologic reactions 
is more evident when such treatment is given in an early stage 
of syphilis than when given in a late stage of infection. 
It was also ascertained in previous experiments 7 that the Was¬ 
sermann reaction, if it has become negative due to treatment 
or spontaneous healing, and if all the lesions have disappeared, 

4 Philip. Journ. Sci. § B 12 (1017) 249. 

* The Kahn Test, a Practical Guide. Williams and Wilkins Co. (1928). 

‘Philip. Journ. Sci. 35 (1028) 811. 

'Philip. Journ. Sci. 35 (1928) 261; 40 (1929) 68. 
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will reappear upon unsuccessful superinfection or reinoculation 
with killed or viable material. 8 

CONCLUSION 

The results obtained in the late serologic reactions of the 
experimental monkeys studied herewith confirm the views re¬ 
garding sensitization caused by the inoculations of killed or liv¬ 
ing treponema. The strength of the serologic reaction depends 
on the degree of sensitization of the tissue as influenced by the 
extension and duration of lesions or by frequent inoculations. 
The degree of the serologic reaction, however, is modified by 
specific treatment. 
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'able 2.—Showing the duration of Wassermann and Kahn tests tn untreated and treated monkeys injected with yaws alone. 
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Table 3. —Showing the duration of Wassermann and Kahn teste tn untreated monkeys injected with syphilis alone. 
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Tabls 4. —Showing the duration of Wassermann and Kahn tests in untreated monkeys that were injected with both yaws and 

syphilis . 
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TlBUB 5 .—Showing the duration of Waeeermann and Kahn tests in untreated monkeys that were injected with yaws only . 
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THE EFFECT OF NEOSALVARSAN TREATMENT ON THE 
LATE SEROLOGIC REACTIONS OF PHILIPPINE MON¬ 
KEYS INOCULATED WITH YAWS OR BOTH YAWS 
AND SYPHILIS. 


By Onofbb Garcia 

Of the Division of Biology and Serum Laboratory 
Bureau of Science, Manila 

THREE TEXT FIGURES 

The early serologic reaction produced by a primary trepone- 
matous lesion is more amtenable to treatment than the late one 
that coincides with the development of full immunity. 1 Mon¬ 
keys that become serologically negative following treatment may 
again become serologically positive after reinoculation with 
either killed or living yaws or syphilis treponema. 2 The dura¬ 
tion of the late serologic reaction in Philippine monkeys has 
been determined m the previous report. 8 

The present experiment has the purpose of studying the effect 
of the neosalvaraan treatment on some animals that still show 
strong, positive, late serologic response beyond the limit of time 
previously tested. 

TECHNIC OP STUDY 

The history of each monkey is summarized in Table 1. The 
blood for the serologic reaction was withdrawn through the 
heart, and the treatment was given intramuscularly. In the 
beginning of the experiment two treatments were given within 
two weeks and two successive serologic reactions were performed 
in the following two weeks. This procedure was, however, al¬ 
tered when the animals showed signs of toxicity and emaciation 4 
in which case the bleeding and treatment were made on the same 
day, and at less-regular intervals as the treatment advanced. 
The doses, the interval of injections, and the total amount of 

* Philip. Joum. Sci. 35 (1928) 294. 

* Philip. Journ. Sci. 35 (1928) 291-311; 42 (1930) 208-211. 

* Antea. 

* Philip. Journ. Sci. 35 (1928) 292. 
tr#iM—a 
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drug received by each monkey are recorded in the accompany* 
ing charts (see text figures). 

I 1930 1931 I 


December January February Date of treatment 

17 83 10 17 4 >3 _ 

I OAi aois 001500? 002 oo? Oram of neosalvansan. 



9 3 10 M 4 13 27 17 

December January February March June 
1930 1931 


_ Date of examination __ 

Fia 1. Charts of monkeys J~U» T-4, and U-l. 

The technics for the Wassermann * and Kahn * tests were the 
same as in the previous experiments. 


* Philip. Journ. Sci. 2 B 12 (1917) 249 ; 40 (192$) 67. 

'The Kahn Teat, a Practical Guide. Williams and Wilkins Co. (1928). 















Table 1 .—Showing the number and kinds of injections , period of inoculation or infection, and previous treatment received bp 

the experimental monkeys « 
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DISCUSSION OF RESULTS 

The ten monkeys that were employed in this experiment re¬ 
ceived more than one inoculation of either yaws or both yaws and 
syphilis. The duration of the infection was from seven months 
to over four years. Five of the ten monkeys had neosalvarsan 



Fig* 2. Charts of monkeys W-28. W-25, J~18 f an4 f-2. 


treatment previous to this experiment, and the other five had 
none. Those that had received previous treatment were, how¬ 
ever, reinoculated with yaws and syphilis. Table 2 shows the 
date, amount of treatment, and the serologic reactions performed 
before and after the last treatment. 
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The result of the experiment, as hereby reported, shows that 
monkeys W-23, W-26, and K-28, which received neosalvarsan 
previous to the present experiment, responded rather more 
promptly to treatment than those that did not receive any; mon¬ 
keys K-28 and Z-l were the only two animals that survived the 
nine months’ treatment. These two animals presented, however, 
a different serologic response. Monkey K-28, which received 
previous treatment, responded to the last treatment sooner than 



monkey Z-l, which did not receive any. Besides that the period 
of infection was longer in the latter than in the former (see 
text figures and Table 2). Monkeys J-18, f-2, u-1, and j-1, 
which were not previously treated, did not show any remark¬ 
able decrease in their serologic reactivity for the period of two 
to six months of treatment. However, a slight decrease or com¬ 
plete negative serologic reactions were noted in each monkey of 
the last group in either the Wassermann or the Kahn test. Al¬ 
though monkeys J-ll and T-4 had received previous treatment, 
the period of infection was extended more in these two animals 
than in the others and a decrease of serologic reactivity was 
noted within a period of three months' treatment (see Table 2 
and text figures). 
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Tabi£ 2 .—Showing the duration of treatment and eerologic reaction before 

and after treatment . 


Serolofic reaction. 

Previous treatment. ’ ..—.. 

Monkey. BMote tiMtmot. 

Year. Amount. Kahn. 


Yr$. iwoa. 


W-28. 
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1923 

0.19 

+ 4 + + 

+ + 

W-25. 


2 

6 

1923 

0.19 

+ 4 + 4 

+ + 

J-18-. 


2 
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+ + + + 

+ + + + 
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1 



+ 44 + 

+ + + + 
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0,09 
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+ + + 



3 
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K-28. 


0 
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1980 
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+ + + 
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[Waaeermann.| Kahn. 
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key. 

Duration 
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ment. 
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W-23. 




11 

6 



W-26_ 




10 
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experiment. 
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Of the ten monkeys that were studied, only two survived for 
as long as nine months. Most of the animals died after about 
the third, fourth, or sixth month, beginning from the first 
treatment. The high susceptibility of Philippine monkeys to 
neosalvarsan and the frequent bleedings made on them may have 
been responsible for their early death. It may be seen in the 
text figures that the treatment was not regular, due to the fact 
that the animals that lived more than three months were be¬ 
coming emaciated and weak. 

It became known in previous experiments that the effect of 
the treatment on the late serologic reaction depends in general 
on the degree of sensitization resulting from the severity of the 
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infection, superinfection, or superinoculation and of individual 
serologic reactivity. 1 These animals that responded to the treat¬ 
ment as shown in the accompanying charts presented irregular 
curves, which are especially noted with the Wassermann test 
that was plotted by the reading of the cholesterolized antigen 
alone. The Kahn test was recorded by the average reading 
of three tubes. 

The plotted serologic curves of each monkey are interesting 
in that two serologic tests, especially during the period of treat¬ 
ment, may or may not coincide during one simultaneous ana¬ 
lysis of the serum (see text figures). 

CONCLUSION 

The serologic curves of the Philippine monkeys inoculated with 
yaws or both yaws and syphilis and treated with neosalvarsan 
at the stage of late serologic reactions can be compared favor-, 
ably with those observed in man under the same conditions. 

Of ten monkeys that were treated and had the infection for 
about the same length of time, those that had received previous 
treatment responded more promptly than those that had not re¬ 
ceived any. In the latter animals, however, there was only a 
gradual decrease in serologic reactivity with either the Wasser¬ 
mann or Kahn test during a period of two to six months of 
treatment. 
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Flo. 1. Charts of monkeys J~ll, T-4* and U-l. 

2. Charts of monkeys W-23, W-25, J-18, and f-2. 
8. Charts of monkeys j-1, Z-l, and K-28. 
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THE EFFECT OF NEOSALVARSAN TREATMENT ON THE 
LATE SEROLOGIC POSITIVE VERNES, WASSER- 
MANN, AND KAHN REACTIONS IN PHILIPPINE 
MONKEYS INOCULATED WITH YAWS OR BOTH 
YAWS AND SYPHILIS. 

By Cabujs Monserrat 

Of the Department of Pathology and Bacteriology, College of Medicine 
University of the Philippines, Manila 

TVTO TEXT FIGURES 

In a previous communication,(l) the results of the Vernes test 
performed with blood of Philippine monkeys inoculated with 
yaws, syphilis, or both, were demonstrated and compared with 
the results of the Wassermann and Kahn reactions. 

The present study has the purpose to show the effect of neo- 
salvarsan treatment on some animals that still show strong pos¬ 
itive late serologic response with the three above-mentioned 
methods. 

The changes in the degree of these three reactions, observed 
during the periods of treatment, were registered and compared 
by drawing serologic curves. 

The majority of the monkeys used in the present experiment 
were repeatedly inoculated in the past at different intervals with 
both syphilis and yaws; the rest received inoculations only of 
living yaws and dead treponemas. One-half of the tested ani¬ 
mals received also neosalvarsan injections, but later these mon¬ 
keys were reinoculated with syphilis or yaws, and at present 
their blood shows positive reactions with the Vernes, Wasser¬ 
mann, and Kahn tests. 

It has been demonstrated that monkeys, which become sero¬ 
logically negative after treatment, may become again positive 
after reinoculation with either killed or living yaws or syphilis 
treponemas. (2) 

Marked serologic changes in the degree of the late Wasser¬ 
mann reaction have been noticed in human patients with chronic 
or latent syphilis under the influence of neosalvarsan treatment, 
especially with the employment of cholesterinized antigens. 
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These changes were manifested in the form of a strong pos¬ 
itive Wassermann, becoming negative after a few injections 
of neosalvarsan and then becoming again positive with new 
neosalvarsan injections. This is particularly evident in cases 
of discontinued neosalvarsan treatment. Furthermore, the “re¬ 
activation” of the Wassermann test, as proposed by Millan, with 
the administration of small doses of neosalvarsan, is a well- 
known method employed in the serological diagnosis of cases of 
chronic or latent syphilis. 

Syphilitic patients under the influence of neosalvarsan treat¬ 
ment and examined repeatedly with the Kahn test often do 
not show marked fluctuations in the degree of the serologic 
reactions compared with the Wassermann test. However, the 
Kahn reaction remains sometimes persistently positive in well- 
treated individuals in the absence also of clinical manifestations 
of syphilis. 

Vernes, of the Prophylactic Institute of Paris, developed a 
new test for the serological diagnosis of syphilis. His method 
has been tried on a considerable number of syphilitic patients 
with very good results. The Vernes test is a quantitative floccu¬ 
lation test and has an advantage over the ordinary Wassermann 
and Kahn methods in that the readings are made more accurate 
with the photometer and the results are more stable or less 
fluctuating; therefore, the effect of the different drugs adminis¬ 
tered during the course of the disease can be easily evaluated 
by this method. It is important from the therapeutic stand¬ 
point to observe in the serologic curve of the patient the effect 
of each drug administered during the course of a particular 
treatment. In this respect the Vernes reaction is particularly 
useful. 

MATERIAL INVESTIGATED 

Through the courtesy of Dr. Otto Schobl, formerly of the 
Bureau of Science, the sera of ten Philippine monkeys, inocu¬ 
lated with syphilis and yaws, were furnished me for the Vernes 
reaction. 

The strain of Treponema pallidum employed in the inoculations 
was the well-known Nichols strain. The strains of Treponema 
pertenue were secured by direct inoculations from patients to 
the Philippine monkeys. The duration of the infection in the 
tested animals ranged from seven months to four years five 
months, and the history of each monkey is summarised in Table 1. 



Table 1 . — Showing the number and kinds of injections, period of inoculation or infection, and previous treatment received 

by the experimental monkeys . 
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For the present experiment the animals received several in¬ 
tramuscular injections of neosalvarsan, the injections being ad¬ 
ministered by Dr. Onofre Garcia, of the Bureau of Science. 
The doses and intervals of injections and the total amount of 
drug received by each monkey were recorded in the accompany- 



Fia. X. Chart showing the effect of neosalvarsan treatment on the serologio carves of the 
Verne*, Waseeraann, and Kahn reactions In five untreated monkeys Inoculaied with yaws 


and both yaws and syphilis. 


ing charts (figs. 1 and 2). At the beginning of the experiment 
two treatments were given within two weeks and two successive 
serologic reactions were performed in the following two weeks. 
Later, due to signs of emaciation and toxicity in the animals, the 
bleeding and the treatment were made on the same day and 
with less regular intervals as the treatment advanced. 
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TECHNIC 

The Wassermann and Kahn reactions were performed by Dr. 
Onofre Garcia, of the Bureau of Science. The Vemes test was 
performed by the writer. 

The technic for the Vernes,(8) Wassermann, (4) and Kahn(6) 
tests was the same as in the previous experiments. 



. Vtr»n«s t««t.. Watmawnann fraction. ___ Kahn taat 


Fra. 2. Showing the effect of »«©**! v*r**n injection* on the serologic curve* of the Verne*, 
Wassermann, and Kahn reaction* in five monkey* Inoculated with yaw* and ayphfll*. which 
received previously, certain amount of the same drug. 

In the Wassermann test the reading was made only from the 
tube containing the cholesterinized antigen. In the Kahn test 
the final results were an average of the reading of the three 
tubes. 

DISCUSSION 

The results recorded in Table 1 demonstrate that monkeys that 
did not receive neosalvarsan treatment in the past showed at the 
time of this investigation stronger positive Vemes, Wassermann, 
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and Kahn reactions than the previously treated monkeys. In 
the group of treated animals, it appears that the duration of 
the infection and the time that elapsed between the last dose 
of neosalvarsan and the last reinoculation have more influence 
on the degree of the Vernes and Kahn reactions than the number 
of reinoculations performed in the same animals. 

This is illustrated in monkeys W-28, W-26, J-ll, and T-4. 
Monkeys W-23 and W-25 received more reinoculations (11 and 
10), but the duration of the infection was only two years five 
months. Monkeys J-ll and T-4, on the contrary, received fewer 
reinoculations (8 and 7), but the duration of the infection was 
four years five months and four years two months, respectively. 

All these monkeys received approximately the same amount of 
neosalvarsan. Monkeys W-23 and W-25 received the last dose 
of the drug fourteen months previous to the last reinoculation, 
while monkeys J-ll and T-4 received their last dose of neosal¬ 
varsan two and three years, respectively, before the last reino¬ 
culation. 

Monkeys W-23 and W-25 at the time of the present experi¬ 
ment showed weaker positive Vernes and Kahn reactions 
compared with monkeys J-ll and T-4. 

The Wassermann reaction in all monkeys treated or untreated 
was found very strongly positive. 

The effect of the present neosalvarsan treatment on the sero¬ 
logic curves of the Vernes, Wassermann, and Kahn reactions 
in the five untreated monkeys inoculated with yaws and both 
yaws and syphilis is given in the lower part of fig. 1. 

In this figure the effect of each case of neosalvarsan can 
immediately be appreciated by the descent of the Vernes curve. 
The Kahn and Wassermann curves on the other hand remained 
unchanged during a period of three months in three of the 
infected monkeys (J-18, f-2, j-1) and in one monkey (Z—1) 
during a period of nine months. 

The effect on the serologic Vernes, Wassermann, and Kahn 
reactions of the present neosalvarsan treatment in five inoculated 
monkeys, which received previously a certain amount of the same 
drug, is demonstrated in fig. 2. 

This figure shows that the amount of reagins in the blood of 
each animal indicated by the serologic curve of the Vernes test 
decreases progressively after administration of each dose of 
neosalvarsan. On the other hand, the curve of the Wassermann 
reaction is very irregular; the results being sometimes negative, 
vnm —« 
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sometimes very strongly positive in spite of the continuous ad¬ 
ministration of neos&lvarsan. 

This is particularly illustrated in monkeys K-28 and W-28. 
In these animals the Kahn test behaves almost the same as the 
Vernes reaction. 

SUMMARY 

The effects of neosalvarsan injections on the positive serologic 
Vernes, Wassermann, and Kahn reactions in ten Philippine mon¬ 
keys inoculated with yaws and both yaws and syphiliB are here 
presented and studied. The duration of the infection in the 
tested animals was from seven months to four years five months. 

Five of these monkeys received, before the present experiment, 
certain amounts of neosalvarsan. These animals, however, were 
later reinoculated with syphilis or yaws. Five monkeys received 
no neosalvarsan injection whatsoever. 

All the tested animals showed, at the time of this investiga¬ 
tion, positive serologic Vernes, Wassermann, and Kahn reactions. 
Very strong positive serologic reactions, with all three methods, 
were particularly observed in the group of monkeys that did not 
receive previously neosalvarsan injections, with the exception of 
one monkey (U-l). 

The duration of the infection, in the group of treated animals, 
has apparently more influence upon the degree of the Vernes 
and Kahn reactions than the number of reinoculations performed 
in these animals. 

Marked serologic changes manifested in various degrees with 
the Vernes reaction were observed in all monkeys whether 
treated or untreated during the present course of neosalvarsan 
treatment. These serologic changes can be detected sooner with 
the Vernes test than with the Wassermann and Kahn tests. 
The Vernes reaction became more promptly negative or almost 
negative in the group of untreated animals. 

The serologic curve of the Kahn test resembles the serologic 
curve of the Wassermann reaction in the group of untreated 
monkeys. These animals showed, under the influence of neo¬ 
salvarsan treatment, very little change in the serologic curve of 
both the Kahn and Wassermann reactions, at least during the 
first three months following the administration of neosalvarsan. 

The serologic curve of the Kahn test resembles the curve of 
the Vernes reaction only in the group of previously treated ani¬ 
mals. It must be mentioned, however, that the Kahn reaction 
was found by Doctors Schdbl and Garcia to be less sentitive 
in monkeys than the Wassermann reaction. In human patients, 
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on the other hand, the Kahn test was found more persistently 
positive than the Wassermann test. 

The serologic curved of the Wassermann reaction, particularly 
in the group of treated monkeys, was found very irregular and 
unstable. The Wassermann reaction was found sometimes very 
strongly positive, sometimes completely negative, during the pres¬ 
ent neoealvarsan treatment. 

CONCLUSIONS 

1. The Vernes test was found to be as sensitive a method as 
the Wassermann and Kahn reactions with the blood of Philip¬ 
pine monkeys inoculated with yaws or both yaws and syphilis. 

2. Marked serologic changes, under the influence of neosal- 
varsan injections, can be more easily demonstrated and evaluated 
by the Vernes test than by the ordinary Wassermann and Kahn 
methods. 

3. The Vernes reaction is a quantitative reaction and the 
results are more accurate than those of the ordinary Wassermann 
and Kahn methods, as the amount of reagin in the blood serum 
of infected animals can be estimated easily and more accurately 
by means of a photometer. 

Neosalvarsan injections produce, in the blood of infected ani¬ 
mals, certain changes in the amount of reagin. In the Vernes 
reaction these changes are estimated in the photometer and ex¬ 
pressed by figures. The combination of figures will form later 
the serologic curve. The serologic curve in the Vernes reaction 
is more regular and less fluctuating than the Wassermann and 
Kahn serologic curves. The changes due to the neosalvarsan 
injections can be detected sooner and followed more closely in 
the Vernes reaction than those in the ordinary Wassermann and 
Kahn methods. 

4. The Wassermann reaction apparently is not a good method 
to study the effect of neosalvarsan injections in the blood of 
infected monkeys on account of the various fluctuations of the 
Wassermann serologic curve, particularly in previously treated 
animals. 
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ILLUSTRATIONS 

TEXT FIGURES 

Fig. 1. Chart showing the effect of neosalvarsan treatment on the serologic 
curves of the Vernes, Wassermann, and Kahn reactions in five 
untreated monkeys inoculated with yaws and both yaws and 
syphilis. 

2. Showing the effect of neosalvarsan injections on the serologic curves 
of the Vernes, Wassermann, and Kahn reactions in five monkeys 
inoculated with yaws and syphilis, which received previously, cer¬ 
tain amount of the same drug. 

The data on neosalvarsan treatment and the serological curves of Was- 
sermann and Kahn tests were taken from Doctor Garcia’s paper, ‘‘The 
effect of neosalvarsan treatment on the late serologic reactions of the 
Philippine monkeys inoculated with yaws or both yaws and syphilis,” in 
this issue. 
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SCLEROTIUM STEM ROT OF DELPHINIUM AND OTHER 
ORNAMENTAL PLANTS IN TRINIDAD VALLEY, 
MOUNTAIN PROVINCE, PHILIPPINE ISLANDS. 

By T. G. Fajardo 

Plant Pathologist, Bureau of Science, Manila 
EIGHT PLATES 
INTRODUCTION 

The annual Delphinium, an ornamental plant, like other tem¬ 
perate zone ornamental plants, is grown successfully in Trinidad 
Valley and other places in the vicinity of Baguio, Mountain Prov¬ 
ince, Philippine Islands. In this Delphinium species and in 
many other ornamental plants grown in flower beds at the Tri¬ 
nidad Agricultural School, a certain stem and root-rot disease 
was found in May, 1932. The disease in the annual Delphinium 
species causes yellowing, wilting of the leaves, and Anally drying 
up of the plants due to rotting of the roots and parts of the 
stem (Plates 1, 2, and 3). On the infected parts of these 
diseased plants a fungus with coarse white mycelia and nu¬ 
merous small round light brown to dark brown sclerotia, similar 
to Sclerotium rolfsii Sacc., was observed. 

In the United States a crown and root rot of Delphinium spe¬ 
cies, Funkia spp., Pentastemon barbatus Roth, and Valeriana 
officinalis L. was flrst reported in Connecticut by Clinton (2) in 
1907. In 1924, Welch (16) reported a sclerotial disease of cul¬ 
tivated delphinium in New York, Pennsylvania, Indiana, and 
New Jersey, and proved by inoculation that the organism is 
pathogenic to both the annual and perennial varieties of lark¬ 
spur. Because he was unable to identify the fungus with any 
described species, he proposed the name Sclerotium delphinii. 
Gloyer and Glasgow(S) in 1924 also found the disease to be very 
abundant on a variety of delphinium from Philadelphia, and 
ascribed it to Sclerotium delphinii Welch. In 1927, Takaha- 
shi(lR) reported a sclerotium disease of larkspur in Madison, 
Wisconsin, which in 1925 destroyed 25 per cent of the larkspur 
in one commercial nursery near Madison. This fungus in cul¬ 
ture was similar to or identical with Sclerotium delphinii Welch. 
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Weber(14) in 1931 listed two species of delphinium ub host 
plants to Sclerotium rolfsii in Florida. In Trinidad Valley, 
Mountain Province, Philippine Islands, the annual delphinium 
was found severely attacked by Sclerotium rolfsii, and as far as 
the writer is aware, the occurrence of Sclerotium rolfsii on 
delphinium in the Philippines has not been reported. It might 
be interesting, therefore, to report and describe the disease oc¬ 
curring in the annual delphinium and other ornamental plants 
in Trinidad Valley, the causal organism of which is different 
from the organism connected with crown and root rot of both 
the annual and the perennial delphinium in the United States. 

GEOGRAPHIC DISTRIBUTION AND ECONOMIC IMPORTANCE 

The fungus causing the stem and root-rot of delphinium 
grown in the Mountain Province, Philippine Islands, is of wide 
distribution. It has been found attacking various garden and 
ornamental plants in Trinidad Valley and in the lowland prov¬ 
inces of Luzon. This disease was previously found causing 
stem and root rot of beans and tomatoes in Trinidad Valley, and 
in 1932 it was found on delphinium, causing from 6 to 10 per 
cent infection in some beds, early in the season. Before the end 
of the season almost 25 to 30 per cent of the plants in the bed 
were infected and killed. Other ornamental plants, such as 
petunia, carnation, amarylli lily, and Watsonia, were also af¬ 
fected. In lowland provinces various garden and ornamental 
plants are found affected. In a flower garden in Manila about 
80 per cent of the seedlings of a palm [ Adonidia merrillii (Becc.) 
Becc.] were attacked, and a potted Amazon lily ( Eucharie 
grandiflora Planch, and Linden) was completely destroyed by 
this fungus (Plate 8). 

GENERAL SYMPTOMS 

Delphinium plants infected with the stem and root-rot disease 
first show yellowing of the lower older leaves. Within a few 
days the upper leaves progressively turn yellow, with wilting of 
the terminal shoot, and finally the whole plant dries up and 
dies (Plates 1 and 2). When the plant is pulled out, a part, or 
the whole root system, or the stem is found to be either rotted 
or disintegrated, and on these infected regions there may be 
white tufts of mycelia or sclerotia (Plate 8). Infection may in 
certain cases appear on one side of the plant only, but as the 
fungus advances, the stem, crown, and roots are girdled or de- 
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cayed, and the infected plant usually topples over and can be 
pulled up easily, depending upon the stage of the disease. Fur> 
ther evidence of the disease is the appearance of the coarse 
radiating mycelia or small brown sderotia of the fungus at or 
near the infected regions. Under favorable conditions the my¬ 
celia run up to the stem, or may be found ramifying on the 
ground near the infected plants. Numerous small brown scle- 
rotia about the size of mustard seeds may be observed in these 
regions. 

ISOLATION 

A pure culture of the causal organism can be readily isolated 
from the infected plants either by placing in a moist chamber 
small portions of infected parts and allowing the fungus to 
develop its aerial fluffy mycelium, or by planting in poured agar 
plates small bits of infected tissues or mature sclerotia that 
have been surface-sterilized with 1:1000 mercuric chloride. 
After two or three days subcultures from the edge of the colony 
can be made under sterile conditions. The fungus on potato- 
glucose agar produces a white, fluffy, mycelial growth, and with¬ 
in four to six days light brown to dark brown sclerotia almost 
the size of mustard seeds are produced (Plate 4). 

PATHOGENICITY 

The fungus is pathogenic on delphinium and many other plants. 
Successful infection was obtained when the mycelia or sclerotia 
were placed near the stem of the experimental plants. Infection 
was more rapid when the mycelia were inserted into a bruised 
stem or placed near an uninjured stem than when inoculations 
were made by placing the sclerotia near the stem. When the 
air was warm and moist, and the plants inoculated were 
young and succulent, delphinium plants died within a week, while 
more-succulent tomato or garden bean ( Phaseolus vulgaris 
Linn.) seedlings died within two to five days. In these experi¬ 
ments the fungus was readily reisolated and is the same fungus 
as originally used. 

IDENTITY OF THE FUNGUS WITH SCLEROTIUM ROLFSH 

The fungus isolated from delphinium 1 and other flowering 
plants in Trinidad Valley, Baguio, Mountain Province, behaves 
in culture like the well-known Sclerotium rolfsii Sacc., as de¬ 
scribed by Higgins, (6) Taubenhaus,(i3) Stevens, (il) and others. 


1 An identical fungus has been isolated from bean and tomato plants. 



450 The Philippine Journal of Science un 

The fungus in culture produces a white and fluffy mycelium, and 
after four to six days sclerotia appear. The sderotia produced 
in culture or those from the field are round, measuring usually 
from 0.5 to 1.6 mm, with most of the sclerotia falling between 
0.8 and 1 mm. The sclerotia are at first white, become cream* 
colored, and finally turn light brown to dark brown. This 
fungus, compared in culture with the three authentic strains of 
Sclerotium delphinii from the United States, differed only in 
size and in the number of sclerotia. Gloyer and Glasgow (8) 
give dimensions of S. delphinium from pinhead size to as large 
as from 5 to 10 mm in length and about 2 to 3 mm in thickness. 
The sclerotia of the three S. delphinii strains cultured on potato- 
glucose agar are large and pitted, and vary from 1.2 to 4.6 mm 
long by 1.2 to 2.5 mm wide for Illinois strain I, 2.1 to 6.6 mm 
long by 1.6 to 3.5 mm wide for Illinois strain II, 2.5 to 5.0 mm 
long by 2.0 to 3.9 mm wide for Illinois strain III, and 1.8 to 8.6 
mm long by 1.5 to 4.5 mm wide for Wisconsin 517 strain 
(Plates 5 and 6). The number of sclerotia produced by Sclero¬ 
tium rolfsii varies from 100 to 400 or more, depending upon 
the media used, and in S. delphinii the number varies from 10 to 
60, but in no case was it found to produce over 100 sclerotia in 
a single colony (Plate 7). From these findings it is evident 
that the organism causing crown and stem rot of delphinium in 
the Mountain Province, Philippine Islands, is Sclerotium rolfsii 
Sacc., and is, therefore, different from S. delphinii Welch, the 
organism causing crown and stem rot of delphinium in the 
United States. Furthermore, this fungus was compared with 
authentic cultures of S. rolfsii from the United States and was 
found to be identical with the latter. 

CERTAIN FACTORS INFLUENCING THE DISEASE 

The disease is more prevalent in light sandy soil than in heavy 
soil, and is favored by warm, moist weather. When the dis¬ 
ease is established it spreads along the row in both directions, 
from one plant to another by migration of the fungus mycelium, 
or by transfer of the mycelia or sclerotia from one part of the 
field to another through cultivation. Air and moisture are neces¬ 
sary for infection. If the organism is buried deeply in the soil 
it becomes less active. The organisms can live saprophytically 
in the soil in its mycelial stage, and can resist unfavorable 
weather with its sclerotia! bodies. 
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HOST RANGE OF SCLEROTIUM ROLF8II 

This fungus, being one of the soil fungi attacking a wide 
variety of host plants, was reported serious on tomato by Hal- 
sted(<) in 1892 and by Rolfs (10) in 1898. Since that time 
various writers have reported it on various plants so that now 
it is known to be widespread in tropical and subtropical coun¬ 
tries. Weber (14) in 1931 listed 189 host plants attacked by this 
fungus; Delphinium ajacis Linn, and D. grandiflonm Linn, are 
among the ornamental plants listed as infected in Florida. In 
the Philippines, Reinking(8,9) reported a Selerotium causing 
damping off of seedlings and stem rots in peanuts, coffee, rice, 
tobacco, garden bean, gabi [Colocasia esculentum (L.) Schott], 
soy bean, sweet potato, and yautia ( Xanthosoma eagitifolium 
Schott). Selerotium rolfsii was reported by Pereira (7) on 
Philippine rice, and in 1924 Ocfemia(6) found it causing fruit 
rot of tomato and pepper. In 1927, Atienza(l) found it on sitao 
(Vigna sesquipedalis Linn.), patola [Luffa cylindrica (L.) 
Roem.], Jerusalem artichokes (Helianthus tuberosus Linn.), 
“pongapong” [Amorphophallus campanulatus (Roxb.) Blume], 
Caladium spp., sugar cane, avocado ( Persea amerieana Linn.), 
and squash ( Cucurbita maxima Duch.). In a held survey made 
by the writer in 1980 and on various field trips made thereafter, 
the above-mentioned plants were found infected by Selerotium 
rolfsii, and in addition, Delphinium species, carnation, amarylli 
lily, Watsonia, petunia, Amazon lily ( Eucharis grandiflora 
Planch, and Linden) Plate 8, and “bunga de China" [Adonidia 
merriUii (Becc.) Becc.] were also affected by the same fungus. 
As the climate is favorable to fungus activity in the Philippine 
Islands, other ornamental and garden plants not heretofore 
reported might also be attacked by S. rolfsii in other localities. 

SUGGESTION FOR CONTROL 

The fungus Selerotium rolfsii is readily transported from one 
locality to another in its mycelial or sclerotial stage, either with 
the soil, with the seedlings, or with seed boxes. Its spread in 
the field is accomplished by cultivation and excessive use of 
water. As this disease is rather difficult to control once it 
gets started, care must be taken to avoid its introduction to new 
localities. Infected plants and the soil around them should be 
removed and burned. Since the parasite becomes less active 
when it is buried deep in the soil, plowing deep or turning over 
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the surface soil to a depth of about 8 to 12 inches will greatly 
minimize the prevalence of the disease. For small infected 
flower beds or infected soil in pots, sterilization of the soil by 
firing or changing it with fresh uninfected soil is highly recom¬ 
mended. No chemical has yet been found to be effective in 
checking the advances of the pathogene once a plant has become 
infected. 

SUMMARY 

1. The crown and root-rot disease of delphinium due to Sclero- 
tium rolfsii is reported for the first time on Delphinium sp. in 
Trinidad Valley, Mountain Province, Philippine Islands, causing 
a 5 to 10 per cent infection of delphinium plants in the flower 
beds at the Trinidad Agricultural School. Other ornamental 
plants were also infected, but the disease was more serious on 
the annual delphinium. 

2. Infected plants first show yellowing of the lower leaves, but 
as the disease progresses, the upper leaves also turn yellow, the 
terminal shoots finally wilt, and within a few days the plants 
topple over, dry up, and die. The crown and roots of such 
plants either disintegrate or decay; the plants can be pulled up 
readily. 

3. A pure culture of S. rolfsii was isolated and its pathogeni¬ 
city was proven on delphinium and other garden plants, causing 
death within a week after inoculation. 

4. The fungus in culture is identical with the authentic culture 
of Sclerotiim. rolfsii Sacc., from the United States, but differs 
from S. delphinii in the size, number, and markings of the 
sclerotia. 

5. The disease is favored by warm and moist weather, and 
is more serious and prevalent in light, sandy soil than in heavy 
soil. 

6. The fungus is known to attack 189 host plants. In the 
Philippines, in addition to various garden and field crops, it 
attacks Delphinium sp., carnation, amarylli lily, Watsonia, and 
petunia at Trinidad Agricultural School; and Amazon lily and 
“bunga de China” [Adonidia merrillii (Becc.) Becc.] in flower 
gardens in Manila. 

7. No control measure has been worked out, but recommen¬ 
dations are made to prevent and minimize the occurrence of 
the disease. 
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ILLUSTRATIONS 


Plate 1 

Delphinium in a flower bed infected with Sclerotium rolfeii Sacc. Note 
the yellowing, wilting, and dying condition of the plants. The fungus 
mycelia and sclerotia are very evident on the infected stem. 

Plate 2 

Delphinium plants infected with Sclerotium rolfeii The plants in the fore¬ 
ground are dead or dying, while those in the background are still 
healthy. Later these plants also were infected and died. 

Plate 3 

Delphinium plants infected and killed by Sclerotium rolfeii Sacc. Note 
the complete rotting of the tissues of the crown and roots. The white 
tufts of mycelia and the young sclerotia of the causal fungus are 
quite evident on the infected regions. 

Plate 4 

Pure culture of Sclerotium rolfeii isolated from infected delphinium plants. 
Note the characteristic light to dark brown sclerotia about the size of 
mustard seeds. 

Plate 5 

Sclerotium rolfeii isolated from delphinium compared with three strains 
of Sclerotium delphinii from the United States. Fig. 1 , Sclerotium 
rolfeii Figs. 2, 8 , 4, strains of Sclerotium delphinii from Illinois. 
Fig. 5, Sclerotium delphinii from Wisconsin. Note the difference in 
the number and size of sclerotia between S . rolfeii and S. delphinii; S. 
rolfeii sclerotia are smaller and numerous, those of S . delphinii are 
larger and fewer, and are **pitted.” 

Plat* 6 

Photograph showing the relative sites of sclerotia produced by Sclerotium 
rolfeii and Sclerotium delphinii Fig. 1 , Sclerotium rolfeii Fig. 2, 
Sclerotium delphinii Wise., strain 517. Figs. 3, 4, and 6, Sderotiuan 
delphinii , Illinois strains I, II, and IIL 
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Plate 7 

Sclerotium rolfsii and Sclerotium delphinii, "Wisconsin 517" on potato 
glucose agar showing the marked differences between the two organinns 
(7-day-old colony). 

Plat* 8 

A potted Amazon lily (Eucharis grandiflora Planch, and Linden) infected 
with Sclerotium rolfsii. Note the course white mycelia and the sclerotia 
of the fungus. This plant was from a flower garden in Manila. 
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THE ROOT-KNOT NEMATODE, HETERODERA RADICL 
COLA (GREEF) MULLER, OF TOMATO AND OTHER 
PLANTS IN THE PHILIPPINE ISLANDS. 

By T. G. Fajardo * 

Plant Pathologist, Bureau of Science , Manila 
and 

M. A. Palo 

Junior Mycologist, Bureau of Science, Manila 
EIGHT PLATES 

INTRODUCTION 

The disease, generally known as root knot, caused by Hetero~ 
dera radicicola (Greef) Muller, 2 has been known to be a serious 
pest of crop plants. In some countries the pest is so prevalent 
that susceptible crops have to be abandoned and thousands of 
dollars spent for steam and chemicals in attempts to control the 
disease. In the United States, especially in the sandy truck and 
cotton regions of the Southern States, the root knot is a serious 
outdoors disease. Thus, in Florida, Godfrey (9) reported that in 
one county the loss on snap beans, cabbage, celery, eggplant, 
potatoes, lettuce, peas, and tomatoes amounted to 150,000 dollars. 
Gilbert(8) also reported that the loss due to the nematode for 
the entire cotton belt in 1917 was estimated at approximately 

1 Read before the First Philippine Science Convention, Manila, March 16, 
1982. An abstract was published in the proceedings of the society with 
the permission of the Director of the Bureau of Science. 

9 Cobb (5) in 1924 proposed the name Caconema radicicola (Greef) Muller 
for this species. However, Goodey (12), discussing the nomenclature of 
the root-knot nematode, states that, according to the law of priority of the 
international rules of zoological nomenclature, the nematode named by 
Greef as Angu&ltda radicicola ( = H . radicicola of Muller) should have 
the generic name AnguUlulina and, therefore, should be called AnguUlulina 
radicicola Greef. Because of the confusion that might arise in literature 
and for the purpose* of this article the well-known binomial of the pest, 
Heterodera radicicola (Greef) Muller, is retained. 

*?•!*»- t 
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200,000 bales of cotton and 100,000 tons of seed worth 16,000,000 
dollars. 

In the Philippines the root-knot nematode is common and 
widespread, attacking abaca, sugar cane, tobacco, tomato, beans, 
cowpeas, “sitao,” garden beets, celery, pepper, sweet potato, and 
some weed plants. Because the climate of the Philippines is 
favorable to the continued activity of the parasite, and since all 
important truck and field crops are now affected, it is feared 
that the disease may become more widespread and serious and 
limit the cultivation of the important garden and field-crop 
plants, as it has in other countries. The results of our studies 
of the disease, especially as it affects the tomato, one of the 
major commercial truck and field crops in the Philippines, are 
here presented. 

GEOGRAPHIC DISTRIBUTION AND ECONOMIC IMPORTANCE 

Berkeley(i) first reported the disease in Europe in 1866. 
Since then various workers have studied and reported the disease 
as attacking various agricultural plants, and now it is known to 
have a world-wide distribution and to attack over five hundred 
species of plants. In the Philippines, the disease was reported 
by Reinking (17) on tobacco and sugar cane in 1916, by David 
and Roldan(6) on tobacco in 1926, and by Ocfemia and Calini- 
san(i6) on abacd in 1928. Dr. M. M. Alicante, formerly soil 
chemist of the Bureau of Science, informed the writers that 
during his soil survey in Cagayan Valley in 1926, he found the 
root-knot nematode common and its infestation serious on some 
old tobacco farms along the river banks. 

In a plant-disease survey made by the senior writer during the 
summer of 1980, and in various field trips in 1981 and 1932 
through the northern and central provinces of Luzon, the root- 
knot nematode was found more serious in light sandy soil than 
in any other kind of soil, affecting various crop and weed plants. 
In Binalonan, Pangasinan Province, 100 per cent of the garden 
beets grown in the old school garden were infected and badly 
attacked, so that the roots were badly deformed and unmarket¬ 
able. At the Central Luzon Agricultural School, Mufioz, Nueva 
Ecija Province, a plot of cowpeas and “sitao” showed 100 per 
cent infection and the plants yielded only a few pods. The dis¬ 
ease was also found on the “American” celery in the Chinese 
gardens in Manila, in the seedbeds in Trinidad Valley and Camp 
7, Baguio, Mountain Province, and on tomato, sweet potato, and 
Pha8eolu8 lathyraides, from our new pathological plots in Ma- 
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nila and in Alabang, Rizal Province. On tobacco and tomato 
the disease was found in Ilocos Norte, La Union, Pangasinan, 
Bulacan, Nueva Ecija, Rizal, Laguna, and Batangas Provinces, 
causing considerable damage. In Cagayan Valley, especially in 
the light sandy soils, the disease is so important on tobacco that 
from 60 to 100 per cent infection is not uncommon in most 
tobacco fields. No data on the aggregate loss due to the disease 
can be presented, but where it is bad and widespread it is a 
limiting factor in crop production. The extent of distribution 
is not completely known, but as the climate of the Philippines 
is ideal for the pest, it might be found in other islands and 
provinces not heretofore reported. 

SYMPTOMS 

The symptoms of root knot on tomato, tobacco, cowpea, or other 
plants suffering from the disease are quite identical. In general, 
the infected plants are dwarfed or stunted and wilt or “flag” 
during the hot dry part of the day, but recover towards evening 
when the temperature becomes lower. The most characteristic 
symptom of the disease is the production of galls or abnormal 
swellings on the root system (Plates 1, 2, 3, and 4). These 
galls may assume various shapes and sizes, or may coalesce 
together giving the root system a knotty, swollen, or thickened 
appearance. The presence of these galls on the roots inter¬ 
feres with the normal physiological functions of the roots, 
which results in wilting even when the soil is moist. Because 
of this pathological condition of the root the plant in time 
ceases to grow and may die prematurely. Plants at any stage 
of growth are susceptible to infection. Young plants infected 
early and severely show yellowing of the first few leaves, cease 
growing, and finally die before they develop many leaves (Plate 
6, fig. 8, and Plate 8). Older plants infected during their 
premature or mature stage may continue to grow, with little 
or no effect on the growth, and the production of fruit may be 
reduced but slightly. These plants may be recognized in the 
field by their pale to yellowish green leaves; upon pulling, 
galls are found in the root system. If some of these galled 
roots are split open, the eggs or larvae of the causal nematode 
are found. 

CAUSAL ORGANISM 

The root-knot nematode found on tomato, tobacco, and other 
plants in the Philippines is the well-known Heterodera radici- 
eola (Greef) Muller. 
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Eggs .—The eggs are almost elliptical or ovoid. Beasey<2) 
gave measurements for the eggs as 85 to 95 tx long by 34 to 40 
(jl wide, with an absolute average of 92 by 38.4 |x. Byars(3) 
states that the eggs are 88 by 34 ji., while Godfrey (3) found 
the eggs to be about 100 |x. Ocfemia and Calinisan(l6) found 
that the egg of the nematode from abaci is from 76 to 108 a 
long by 36 to 48 n wide, and the average 91.8 by 41.3 p. 
Measurements of one hundred eggs from the galls of the infected 
roots of tomato showed that they vary from 81.7 to 95.0 ix in 
length and 34.2 to 48.7 ix in diameter, with an average of 90.3 
ix long and 39.4 p wide. 

The larvse .—The larvse are small slender worms, blunt at the 
anterior and tapering at the posterior end to a pointed tail. 
Bessey(2) found them to be 375 to 500 tx in length and about 
12 to 15 |t in greatest thickness. Byars(3) found them to be 
400 (x in length, while Godfrey(») found them to be %o to % 0 
of an inch, or about 312.5 to 500 |x long, and the diameter about 
y 30 of its length, or about 10.4 to 16.6 |x. Ocfemia and Calini- 
san(i6) found that the nematode larva from abaci measures 
331.6 to 464.2 by 16.2 to 25.9 n, and the average size is 409.5 
by 18.8 (x. Our measurements of eighty young larvae from 
galled tomato roots showed that they are from 310 to 465 |x 
long and 12.5 to 17.1 ix thick, or an average of 387.5 ix long and 
16.2 ix thick. 

Mature female .—The mature female is usually flask- or pear- 
shaped, and glistening pearly white; it can be seen embedded 
in the galled tissues of the root. Bessey(2) states that it is 
400 to 1,300 |x in length and 270 to 500 or even 700 |x in the 
greatest diameter, and the average measurements about 800 (x 
in length and 500 [x in diameter. Byars’s (3) measurement 
for the mature female is about 0.5 millimeter, or 600 ix, while 
Godfrey(») states that it is from y 40 to y 23 of an inch, or about 
625 to 1,000 ix. Ocfemia and CalinisandB) found the mature 
female nematode on abaci to be from 720 to 1,280 |x in length 
and 400 to 800 |x in diameter. The writers found that in one 
hundred mature females the range was from 775 to 1,271 ix 
in length and 418 to 667.07 ix at the greatest diameter, or an 
average of 917 by 527 (x. 

Mature male .—The mature males are long, slender, and worm¬ 
like and can be distinguished from the larvse by their size and 
striated cuticle. They are not easy to find, and out of several 
attempts we were able to measure only three males. They 
were from 992 to 1,550 jx long and 38.7 to 40 ix thick. BesseyW 
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states that they are usually from 1,200 to 1,600 n long and 30 
to 86 v thick. Byars (8) reports that the mature male is a 
little more than 1 millimeter long, while Godfrey (9) found it 
to be from %o to Yia of an inch long, or about 1,250 to 1,562.5 
p, and not over one-fortieth as thick as long, or about 31.25 to 
39 in thickness. 

From the above measurements it is evident that the size of 
the eggs, lame, mature female, and mature male of the nematode 
causing root knot on tomato plants, as here reported, lies near 
or within the measurements for H. radicicola studied by Bes- 
sey,(2) Byars,(3) Godfrey,(0) and Ocfemia and Calinisan.(i6) 
Therefore, it is not unsafe to assume that the nematode in 
question is the well-known root-knot nematode H. radicicola 
(Greef) Muller. In these studies no attempt has been made 
to examine the internal structure of the pest, but specimens 
were shown to Dr. M. Tubangui, parasitologist of the Bureau 
of Science, who confirmed our determination. Plate 5 shows 
the stages in the life cycle of the root-knot nematode. 

PATHOGENICITY TEST 

Tomatoes or other susceptible plants when grown in nematode- 
infected soil are readily infected and show characteristic nema¬ 
tode galls on the roots. In a set of experiments, larvae in water 
suspension were poured near the stems of tomato, tobacco, and 
cowpea plants growing in 8-inch pots. When after twenty-five 
days these plants were lifted, galls were already produced on 
the roots, while the check plants, in soil to which the nematode 
was not added, showed no galls on their root systems. Micro¬ 
scopic examination of the galled roots showed the presence of 
the root-knot nematode, H. radicicola. In another trial tomato 
seeds were planted in soil mixed with galled roots, and after 
thirty-five days when the seedlings were pulled up abundant galls 
were found on the root system. 

ARE THESE HETERODERA RADICICOLA STRAINS? 

In the Philippines the nematodes causing root knot on tomato, 
tobacco, table beet, cowpea, celery, and a legume weed, Pha- 
seolus lathyroides Linn., are morphologically alike and perhaps 
of the same physiological strain. In cross-inoculation exper¬ 
iments the nematode from tomato, tobacco, and cowpea can 
easily infect tomato, tobacco, cowpea, beet, celery, and Phaseo- 
tus lathyroides, while the nematode on garden beet, celery, and 
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P. lathyroides can likewise readily infect tomato, tobacco, cowpea, 
beet, celery, and P. lathyroides. The galls produced as a result 
of infection varied only slightly in size and form. In these 
experiments galled roots were mixed thoroughly with the sterile 
soil in which seedlings or seeds were planted. 

Further experiments were conducted in which samples of 
nematode-infected soils from Los Bafios, Laguna Province, Bina- 
lonan, Pangasinan Province, and from the pathological plot of 
the Bureau of Science, Manila, were planted with five tomato 
varieties. When the plants were examined thirty-five days after 
planting all the plants gave 100 per cent infection. The galls 
produced in the roots were identical. The results of the above 
experiments indicate that there is probably but one common 
species of H. radieicola attacking these crops in the Philippines. 
This conclusion is in agreement with that of Bessey,(2) who 
found that the root-knot nematodes were mutually interchange¬ 
able on the plants he experimented with, and that the root-knot 
nematode is not markedly differentiated into strains peculiar to 
certain hosts. 

TABLE 1.— Cross-inoculation experiments using nematode-infected soil from 

three localities. 


Tomato varieties tested. 

Sources of nematode-lnfeted soil. 

Pathological plot. 
Bureau of Science. 

Los Bail os. 
Laguna Province. 

Binalonan, Panga¬ 
sinan Province. 

Planta 
inocu¬ 
lated. 

Plants 

infected. 

Plants 

inocu¬ 

lated. 

Plants 

infected. 

Plants 

inocu¬ 

lated. 

Plants 

infected. 

American varieties: 







Perfection......- 


5 

11 

n 

6 

6 

Matchless. 


* 

4 

4 

6 

5 

Native varieties: 







Balayan... 


6 

6 

6 

6 

6 

Laguna.. 

6 

6 

5 

6 

6 

* 

Wild cherry (Lemery)_ 

6 

6 ! 

1 

11 

■___ _ 

11 

6 

6 


INFECTION EXPERIMENTS 

Amount of moisture and nematode infection. —Godfrey(iO) 
found that moisture plays a small part in the development of 
root knot so long as the moisture content of the soil is favor¬ 
able to the growth of the crops. He obtained root-knot in¬ 
fection in infested soil with a water-holding capacity ranging 
from 20 to 100 per cent, but serious infection was observed 
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where the soil moisture was best for plant growth. Within 
the range of 40 to 80 per cent of the water-holding capacity 
of the soil root knot was abundant, but there was very little 
difference in the root-knot development. Below 40 per cent, 
which is too dry for good growth of ordinary plants, and above 
80 per cent, which is more or less muddy, considerable root 
knot is still found. Jones (is) likewise found that infection 
with nematode was obtained in soil with a moisture ranging 
from 10 to 100 per cent. 

The results of experiments conducted in the greenhouse also 
showed that root-knot infection can be obtained even when 
the soil is saturated with water or kept quite dry but still 
wet enough to maintain plant growth. Eight pots containing 
infested soil were placed in a shallow galvanized-iron can filled 
with water. The soil was therefore very wet. After one, two, 
three, four, and five days tomato seedlings were planted. At 
the end of thirty-five days from the date of planting all showed 
nematode-gall infection. 

In the other experiment, pots with infected soil were planted 
with tomato seedlings, and allowed to grow in the greenhouse 
with only a small amount of water added once every few days 
to keep the plants from dying. Again, when the plants were 
examined forty days later, all gave 100 per cent infection. 

The effect of flooding on nematode infection .— Jones(i3) found 
that twenty-eight days of continuous flooding were not sufficient 
to destroy the nematode in gall-infested soils. In a series of 
experiments nematode infection was obtained even after infected 
soil had been flooded for thirty-five days. In these experiments, 
uniformly infected soil was put in 1-cubic-foot cement crocks, 
flooded with sterile water until the soil was submerged 2 inches, 
and the water allowed to stand for 1, 5, 10, 20, 25, SO, and 35 
days in the greenhouse. At the end of each flooding interval, 
the water was drawn off by a drainage hole at the bottom. 
After twenty-four hours of draining, with the soil still wet, a 
layer of sterile soil was added on the surface where the tomato 
seeds were planted. After planting, and even during the course 
of observation, no water was added as the soil was still moist. 
As checks of the above experiments, crocks of the same size and 
capacity were filled with the same infected soil sample, kept 
moist, and planted with tomato seeds at the beginning and at 
the end of the experiment. Thirty-five days from the date of 
planting the plants were lifted carefully and the roots examined. 



464 The Philippine Journal of Science »» 

As shown in Table 2, nematode infection was obtained even 
after infested soil had been flooded for thirty-five days. The 
percentage of infection, however, decreased to 39 per cent with 
an average of 0.6 gall per plant, while the checks which were 
planted at the beginning and at the end of the experiment showed 
100 and 96 per cent infection with 7.9 and 8.2 galls per plant, 
respectively. Flooding at shorter intervals showed abundant 
gall formation, but a gradual decrease in the percentage of 
infection was noted. 

In another set of experiments, infected soil was put in a 
large galvanized can and then submerged in water for 26, 30, 
35, and 40 days. After each time interval, a portion of the 
flooded soil was put in 8-inch pots. These pots were allowed 
to drain for forty-eight hours before tomato seeds were planted. 
At the end of thirty-five days the plants were examined, and 
again a high rate of infection was obtained after flooding the 
soil for twenty-five days, but at the end of thirty-five and forty 
days the infection was greatly reduced. 

The results of the above experiment show that a majority 
of the nematodes on badly infested soil can be killed by flooding, 
and that after thirty-five and forty days of flooding infection is 
greatly reduced. No attempt has been made to determine how 
long infected soil can be freed by flooding, but it seems that 
longer flooding periods would completely eliminate nematodes in 
the soil. Observation in the Philippines seems to substantiate 
this opinion, as in the case of rice fields kept under water for 
two to four months, which are usually free from the root-knot 
nematode. 


Table 2. —Effect of flooding infected noil on the root-knot nematode. 


Treatment of soil. 

Plants 

examined. 

Infection. 

A vers re 
number 
of galls. 

Not flooded •.-... 

102 

Per cenL 
100.0 
86.4 

7.0 

e.l 

Flooded 1 day...... 

180 

Flooded 6 daya..... 

48 

68.8 

2.6 

Flooded 10 days.. 

66 

86.8 

4.2 

Flooded Id days. 

47 

88.0 

8.7 

Flooded 20 days...... 

106 

76.6 

1.4 

Flooded 26 days.... 

66 

64.0 

1.8 

Flooded 80 days.. . . 

62 

77.0 

8.8 

Flooded 86 days... ... 

66 

80.0 

0.6 

Not flooded •. 

76 

06.0 

8.2 
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The effect of desiccation on root-knot infection .—The results 
of a series of experiments show that nematodes can be killed 
by desiccation in the soil. The length of time required to kill 
all the nematodes, however, seems to depend upon the moisture 
content of the soil. Jones (is) found that galls put in air-dry 
soil for one and one-half to two weeks failed to produce infection 
when susceptible plants were planted. 

In two series of experiments uniformly infected sandy-loam 
soil of known percentage of moisture, was mixed thoroughly 
with infected roots, put in 8-inch pots, and allowed to dry in 
the greenhouse for various lengths of time up to thirty-five days. 
At the end of each drying period, the percentage of moisture still 
remaining in the soil was determined, and then tomato seeds 
were planted. After the seeds had been planted, the soil was 
always kept moist to keep the plants in good growth. The 
plants were examined after thirty-five days from the date of 
planting. Table 3 is a summary of the results obtained. 


Table 3.— -Effect of desiccating nematode-infected soil in the greenhouse 
and root-knot infection on tomato seedlings. 


Series am. sample. 

Duration 
oi air 
drying 

Moisture 
in the soil 
sample.* 

Plants 

examined. 

Root-knot 

infection. 

Series I: 

0 ..... 

Days. 

Check. 

b 11.0 


Psr cent. 

1 .......... 

2 

a.a 

26 

100 

2 ....... 

6 

4.6 

80 

100 

8... .. 

10 

2.8 

26 

100 

4 . 

16 

2.2 

20 

100 

6 .-. 

20 

2.1 

80 

100 

6. . 

26 

2.0 

30 

16.7 i 

7 .... 

80 

2.0 

26 

0 

8 .._J 

8art«n: 1 

86 

2.0 

26 

0 

o . 

Check. 

b 16,1 j 

76 

100 

1 . 

10 

8.1 j 

76 

100 

2 . 

16 

a.p 

76 

100 

8 . 

20 

a.i 

60 

too 

4 . 

26 

6.6 

76 

100 

6 .-.-. 

80 

4.9 

70 

100 

a. 

85 

2.6 

185 

2.2 


* The per cent of moisture present in the temple of toil after drying in the greenhouse 
for a given number of day*. 

* Moisture present in the toil sample before drying In the greenhouse. 


In series 1, only 16.7 per cent infection was obtained at the 
end of twenty-five days, and no infection was found after thirty 
or thirty-five days of drying. In series II, it will be noted that 
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100 per cent infection was obtained in soils after drying for 
thirty days, but after thirty-five days the infection decreased to 
2.2 per cent. The difference in the length of time required to 
free the soil from nematodes in this case is apparently due to 
the difference in the percentage of moisture in the soil when the 
experiments were started. While our results differed from 
those of Jones, (13) it is believed that this discrepancy is due to 
the initial soil moisture when the experiments were started. In 
our experiments nematodes were either eliminated, or a large 
percentage of them were killed within twenty-five and thirty- 
five days of drying. In one case no infection was obtained after 
drying potted infected soil for thirty days in the greenhouse. 

BIOLOGY OP THE LARVjE 

Sensitiveness of larvae to complete dryness .—Larvae are very 
sensitive and are readily killed by desiccation. In a series of 
experiments one drop of larvae in water suspension was placed 
on glass slides and allowed to dry in the laboratory at room 
temperature for 1, 3, 4, 5, 6, 7, 8, 10, and 15 minutes. In these 
experiments, time was recorded when the slide was free from 
visible water and then further examined under a microscope 
for free water. After each time exposure, the slides were 
moistened with a drop of distilled water and kept moist in a Petri 
dish for forty-eight hours, after which they were examined for 
dead larvae. As shown in Table 4, the larvae were not killed 
after they had been exposed to dryness for three and four 
minutes at room temperature. After 6, 6, 7, and 8 minutes of 
drying, however, 10.1, 47.0, 70.0, and 90.7 per cent, respectively, 
were found dead. After 10, 15, and 20 minutes, however, all 
the larvae were dead and remained dead even when allowed 
seventy-two hours in moist condition to recover. These dead 
larvae showed no motion and were either straight or slightly 
curved. The check slides, in which the larvae were kept moist 
all the time in a Petri dish, were all alive at the end of ninety- 
six hours, after which they were discarded. In another series 
of experiments, young larvae just out of the egg sacs were ex¬ 
posed to the same treatment. Desiccation at room temperature 
for two minutes did not kill them all, but they were killed in 
three minutes, confirming the results of Godfrey and Hoshino.(U) 
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The results, therefore, show that the time required to kill the 
larva depends upon the stage of maturity, the very young larva 
being more sensitive than older ones. 

Table 4 .—Sensitiveness of root-knot nematode larvm to desiccation at room 
temperature (28-32* C.). 


x„- 

3.. 
4. 

6 .. 

7 . 
8 -. 

9 _ 
10 - 
15 _ 
20 - 


Expoauri*, 


Mini. 


Larva 
under ob¬ 
servation. 

Recov 
of Ur 
after t 
were pi 
in mo 
condlt 
for 4 
hour 

Larva 
killed in 
the treat¬ 
ment. 


Per * ! 

Per cent 

8 

100.0 

0.0 

5 

100.0 

0.0 

5 

100.0 

0.0 

18 

89.9 

10.1 

i u 

58 0 

47.0 

13 

30.0 

70.0 

15 

9.3 

90.7 


0 S 

100 0 

25 


100.0 

25 


100.0 

20 

0 

100.0 


Longevity of larvae in water .—Larva are more tolerant to 
moist conditions without food than to desiccation. Larva in 
water suspension were placed on glass slides and kept moist in 
the laboratory at room temperature, and only a few survived at 
the end of thirty days in this condition without food. At the 
end of 18, 24, 30, and 35 days, 73.9, 92.2, and 100 per cent dead 
larva were found from one slide, while on another slide 42.6, 
84.4, and 100 per cent larva were dead at the end of 18, 24, 
and 30 days. 

In another series of experiments, a drop of larva in water 
suspension was placed in each of four concave glass slides 
and kept in the laboratory for 3, 8, 14, 25, and 30 days in a 
moist condition. In order to keep the slides moist, they were 
put in moist Petri dishes and a drop of water was added into 
each dish from time to time. At the end of twenty-five days 
the first three slides had 100 per cent dead larva, while slide IV 
had 90.1 per cent. At the end of thirty days this slide showed 
100 per cent dead larva. The results show that the larva, which 
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are sensitive to drying, can live for twenty-five to thirty days 
in a moist condition without food in the laboratory (Table 5). 
It was observed that larvae of the younger stage or larve that 
are newly hatched died very much sooner than larvee of the older 
stages. 

Table 6. —Longevity of larvn in water. 


Slide No. 

Larv* 

uaed. 

Dead lame alter— 

8 daya. 

8 daya. 

14 daya. 

25 daya. 

80 daya. 



Par cant. 

Par cant. 

Par cant. 

Par cant. 

Par cant. 

I. 

26 

46.2 

61.5 

92.8 

100 

100 

IJ__..! 

20 

65.0 

76.0 

85.0 

100 

100 

III.. 

40 

67.6 

67.6 

86.0 

100 

100 

IV.. 

70 

24.8 

82.8 ! 

62.8 \ 

90.1 

100 


Overwintering the root-knot nematode. —Perhaps, as in other 
tropical countries, the root-knot nematode remains active and 
can produce infection on susceptible plants throughout the year 
in the Philippine Islands. In a series of experiments in the 
greenhouse, susceptible crops were readily infected at any time 
of the year when planted in infected soil exposed to outside con¬ 
ditions throughout the year. Furthermore, field observations 
on dry farms have shown that nematode-infected plants are 
found at any season of the year. This is in agreement with 
Bessey’s findings (2) that in southern Florida where the wea¬ 
ther is warm the root-knot nematode does not have a dormant 
period and is active all the year round on galled roots of annual 
or perennial plants. In northern Florida, however, the acti¬ 
vity of the nematodes is lessened during the winter months 
when the weather is colder. In the northern States their acti¬ 
vity almost ceases, mid perhaps all are killed where winters are 
severe. In this connection Bessey(Z) further states that the 
nematodes are inactive when the soil temperature falls below 
50° F. Godfrey, (10) in a critical study, found that below 16° C. 
the root knot is substantially decreased, at 10 to 12° C. infection 
is very rare, and at higher temperatures root knot is abundant 
at any temperature that the host will tolerate. As the climate 
is always warm in the Philippines, there is no reason to doubt 
that the pest can remain active and infect susceptible plants all 
the year round, thus making it possible for the nematode pest 
to be a serious problem in the Philippines once it is well estab¬ 
lished in a locality. 
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RELATIVE SUSCEPTIBILITY OR RESISTANCE OF TOMATO VARIETIES TO 
ROOT-KNOT NEMATODE 

Malloch(H) in his studies on H. radicicola found several 
tomato varieties and hybrids susceptible to root knot. In our 
studies the American and Philippine tomatoes, which were 
tested in the greenhouse, were found all susceptible to this 
disease. In these experiments, tomato seeds were planted in 
12-inch pots containing nematode-infested soil. After thirty- 
five days from the date of planting, the plants were lifted care¬ 
fully, the roots were washed, and the percentage of infection, 
the average number of galls, and the average height per plant 
determined. Table 6 is a summary of the results obtained. 

It will be seen that all the varieties are susceptible and 
showed a high percentage of infection. As indicated by the 
percentage of infection, average number of galls on the root 
system, and average height of plants in the variety, the relative 
degree of susceptibility greatly varies. Yellow Plum, Chalk’s 
Early Jewel, June Pink, Red Cherry, Red Pear, Penn. State 
Earliana, Sunnybrook Earliana, The Burpee, Burpee Fordhook 
First, Burpee Self Pruning, and Marglobe, of the American 
tomatoes; and the Lemery Wild Cherry tomato, Native Pasig 
Nos. 1 and 5, Native San Isidro No. 1, Native Tarlac Nos. 2 
and 3, Calumpit No. 2, Native Mariquina, and Native San Carlos 
No. 2, of the Philippine tomatoes, showed a greater degree of 
resistance than any of the other varieties tested. These toma¬ 
toes were but slightly affected in growth although the percentage 
of infection was high or, as in some cases, the galls on the roots 
were numerous. Plates 6 and 7 show some of the varieties 
that exhibit some degree of resistance and those that are sus¬ 
ceptible. The tomato varieties, such as the Yellow Plum, Red 
Cherry, and other small-fruited wild types, showed only small 
galls, or in some instances only brownish lesions were found on 
the root system. No swellings were noted on the stem. The 
other varieties listed in the table are classed as either susceptible 
or very susceptible. These varieties, before the end of thirty- 
five days, showed many dead seedlings due to root-knot nema¬ 
tode infection. These varieties produced numerous galls and 
swellings on the stem (Plate 8). Remarks on the relative sus¬ 
ceptibility of these tomato varieties are noted in Table 6. As 
far as observed, there is no variety that showed true resistance 
or immunity, but in general the wild small-fruited tomato 
showed a greater degree of resistance than the more-fleshy 
fruited American or Philippine tomatoes. 



Table 6. —Relative susceptibility of American and Philippine tomatoes to root-knot nematode , H. radicicola ( Gree i Muller, 
t-K Resistant; -f-f, moderately susceptible; - H~f . susceptible; -H-f-b very susceptible.] 
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Tabus 7.— Relative susceptibility of tomato varieties obtained from different sources . 

l-f. Resistant; -f~K moder at e ly susceptible; + + +» susceptible; ++ + +* very susceptible.] 
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SUSCEPTIBILITY OB RESISTANCE OF A GIVEN TOMATO VARIETY OB¬ 
TAINED FROM DIFFERENT SOURCES 

In a series of trials we found no appreciable difference in 
the relative susceptibility or resistance to nematode infection 
of a given tomato variety obtained from different sources. In 
these experiments, few of the important American market 
tomatoes were tested in the same manner as in the above-men¬ 
tioned experiments. The results are summarized in Table 7. 
Some difference in the relative susceptibility is found, however, 
in the different varieties, but only slight, if any, difference is 
noted when seeds of the same variety are obtained from differ¬ 
ent sources. 

HOSTS RANGE ON HETERODERA RADICICOLA IN THE PHILIPPINES 

The root-knot nematode is now known to attack over 500 
species of plants. However, some plants affected vary in their 
degree of susceptibility. In a limited field survey and in arti¬ 
ficial inoculation experiments in the greenhouse nearly all the 
common economic and weed plants in the Philippines were suc¬ 
cessfully inoculated or found naturally infected in the field 
with the root-knot nematode. 2 Among the economic plants 
affected are— 

Ampalaya, Momordica ckarantia L. 

Cucumber, Cucumis sativus L. 

Melon, Cucumis melo L. 

Patola, Luff a acutangula (L,) Roxb. 

Upo, Lagenaria leucantha (Duch.) Rusby. 

Watermelon, Citrullus vulgaris Schrad. 

Tomato, Lycopersicum esculentum Mill. 

Tobacco, Nieotiana iabacum L. 

Eggplant, Solarium mclongena L. 

Cabbage, Brassica oleracea L. var. capitata L. 

Mustard, Brassica integrifolia (West) 0. E. Schulze. 

Radish, Raphanus sativus L. 

Sitao, Vigna sesquipedalis Fruw. 

Sincamas, Pachyrrhizus erosus (L.) Urban, 

Seguidilla, Psopkocarpus tetragonolobus (L.) DC, 

Beet, Beta vulgaris L. 

Papaya, Carica papaya L. 

Abaca, Musa textilis Ne£. 

Rice, Oryza sativa L. 

* The writers are indebted to Dr. E. Quisumbing, botanist, Bureau of 
Science, for the identification of some of the plants. 
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Corn, Zea mays L. 

Sugar cane, Saecharum officinarum L. 

Onion, Allium oepa L. 

Garlic, Allium aativum L. 

Among the weed plants affected are Ageratum conyzoidea L., 
Amaranthus paniculatus L., Corchorus spp., Phaaeolus lathy- 
roides L., Kyllinga monocephala Rottb., Peperomia pellucida (L.) 
HBK., Portulaca oleracea L., Scoparia dvlcis L., and Lindemia 
viacosa (Willd.) Merr. Rice, corn, garlic, onion, peanuts, siu- 
camas, and seguidilla are resistant to the root-knot nematode. 
Most of the weeds mentioned above are either susceptible or 
very susceptible to the pest. Table 8 shows the results obtained, 
together with an indication of the relative susceptibility of 
each host. 


Table 8. —Economic and weed plants artificially or naturally found infected 
with the root-knot nematode, H. radicicola ( Greef ) Muller, in the Phil¬ 
ippines.' 



Host. 






Plante 

j 

Remark on 



exam- 

Infection. 

suacepti- 

Common name. 

Scientific name. 

ined. 


billty.a 

ECONOMIC PLANTS 



jPer cent. 


Aback.. 

Mu»a textiU* Ned.... 



4 . 4 . 

Am pa lay a b . 

Motnordica charantia L .. 

10 

100 

++++ 

Been..... 

PtumoluM vulgarU L.. 

1 



Canadian Wonder.,. 


5 

100 

4-4* 

Kentucky Wonder.. 


8 

1 100 

-4*4 

Beet. 

t Beta tulgaria L.. 

10 

100 

++++ 

Cabbage. 

Bra—iea oUracaa L. var. capitnia h. 

82 

100 

4-*44 

Carnot* b . 

Ipomoaa batatas L.... 



+ + 

Celery, “American*'..... 

Apium groHfoUna L. rar. dale* DC.. 

16 

100 

*44*4* 

Corn. 

Z%a mays L.. 




V»Uow Flint.. 


22 

68.6 

-4 

White Corn_ 


20 

; ioo 

4 . 



20 

100 

*4 

Cowpea.-. 

Viona sinensis (L.) Savi.. 




New Era. 


20 

too 

+ + 

Paayap __ 


17 

100 

4*4- + 

Paayap pinungo u ... 


26 

100 

+ T + 

Cucumber. 

Cucumis sail r us L. 

20 

100 

++++ 

Eggplant..... 

Solanutn m tbngtna L... 

25 

100 

++ 

Garlic... 

Allium talivum L.... 

15 

100 

+ 

Melon. 

Cucumis m*lo L..... 

10 

100 

++++ 


* The writer* are indebted to Dr. E. Quiaumblng, botanist, Bureau of Science, for the 
identification of tbe Plante listed* 

* Native common names in the Philippine*. 

* + 1 resistant; 4-+* moderately susceptible; +++, susceptible; -4* 4 + 4 » very susceptible. 
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Table 8 .—Economic and weed plante artificially or naturally found infected 
with the root-knot nematode, H, radicicola ( Oreef ) Muller, in the PhU - 
ippines *—Continued. 


1 Host. 

Plants 

exam¬ 

ined. 

Infection. 

Remark on 
suscepti¬ 
bility.* 

1 

Common name. 

Scientific name. 

ECOMOMIC WANTS—Ctd. 



Per cent. 



Phcueolus radiatu* L... 

10 

100 

44 

Mustard. 

Bramica inUgrifolia (West) 0 . E. 





ScfauU. 

25 

100 

444 

Okra... 

Abtbnoeehus eeculeniv* (L.) Moench 

6 

100 

4444 


Allium capo L____.____ __ 

10 

60 

4 * 

Pspsys 

Cariea papaya L.... 

22 

100 

4 4 - 

Pa tola b __ 

Luff a ocutaHQula Roxb__ 

4 

100 

4 4 - * 4 * 


Arodhii hypogaea L____ 

16 

100 

4 

Upob.. 

Lagtnarto leuchanlha (Duch.) Rus- 





by.. 

10 

100 

4 4 4 4 

Radish. 

JTapAoniui ealiwus L... 

26 

100 

44 + 

Rice . 

Oryta tatiea L_-. 




Dumali b (upland 





variety)_ 


40 

26 

4 

SeguidllU L .. 

I'eophocarpu* Utragondobu • (L.) DC 

7 

87.7 

4 

Sineamas b .. 

PaehyrrhiMHt eroeut (L.) Urban_ 

20 

60 

4 

PtR|udnBn hmmIe 


9 

77.8 

4 

Bulacan seeds ... 


10 

70.0 

4 - 

Bureau of Plant 



; 


Industry seeds._ 


16 

66.7 

4 

La Onion aeeda . 


11 

100 

-f. 

Sitao b . 

Vtfftta teequipedah* Fruw. . .. 

6 

100 

4444 

Squash______ 

Cueurbita maxima Duchesne. 

26 

100 

4. 4-4-4- 

Sugar cane_ 

Saecharum ojficinarum L.... 



4 

Tomato e ____ 

Lycoperneum eeculenium Mill__ _ 

76 


4444 

Tobacco .... _ _ 

NictAiana tabaeum L_ 



Batec _ 


26 

100 

1 4.4.4.4. 

Bansoroy i»___ 


80 

100 

4.4.4.4. 

Viacayan *>.. 


26 

100 

4.4.4.4. 

Watermelon_____ 

CilrulluM vulgaris Schrad____ 

16 

100 

TT TT 

4444 

WEED PLANTS 


Damong-pattas k .__ 

- 

1 

1 

S 

6 

100 

4. 

Kalunai fc..___ 

Amarardkus panutulaiu s L..,.__ 

16 

100 

4.44.4. 

Saluyot b ____ 

Corchorus sp. . „ „„ ____ 

26 

100 

4. 


Pkasedus lathyraidss L.... 

10 

100 

T 

4444 

Mutha t... 

KylUnga mmoerphala Kottb_ 

5 

100 

4 

Olasiman ihaiaa b . 

Psparomia pellueida (L.) HBK_ 

6 

100 

444 

madman b ......* 

Poriulaca oUraeea L—... 

10 

100 

44 

Sampalokan b .___ 

Seoparia dulci « L... 

( 

100 

4.4* 


Lindsmia siscosa (Wllld.) Merr, 

5 

100 

T r 

4 4 

"Tagulinai" b --- 

Vtnonia cinsrea (L.) Lees. 

« 

100 

T X 

44 


* The writer* are indebted to Dr. E. Quisumblng, botanist. Bureau of Science tax the 
identification of tbe plants listed. 

h Native common names in the Philippines. 
c For tomato varieties refer to Table 7 . 

d 4. resistant; 44. moderately susceptible; 444. susceptible; 4444 , very susceptible. 

































































at. 4 Fajardo and Palo: Root-knot Nematode 477 

DISCUSSION AND SUGGESTION FOR CONTROL 

In the present investigation, experiments on control measures 
applicable to Philippine conditions have not been undertaken. 
As the disease attacks the underground parts of the plant, any 
protective material applied on the roots will be useless. The 
control of nematodes must, therefore, be directed against the 
eradication of the pest from the soil, and this can only be 
accomplished by sterilizing the soil with steam or chemicals, 
or by rotation of crops to starve out the organism. Another 
method is the selection and development of resistant strains. 

The control of the root knot has been well studied in the 
United States and effective control measures have been recom¬ 
mended. Because of the high cost of materials, these measures 
are of a limited practical application, so much so that even the 
truck farmers in the United States cannot well afford the 
expenses entailed in the purchase of the chemicals and machin¬ 
ery used. Under Philippine farming conditions, while there 
are measures which cannot be recommended, other workable 
control and preventive measures can be tried. We will men¬ 
tion and discuss some of these well-known control measures. 

Soil sterilization by steam .—Sterilization by steam is the most 
practical method oi control in soils in greenhouse and seed 
beds or in small plots. It is accomplished by passing steam 
through perforated pipes at a depth of one foot below the sur¬ 
face for one or two hours, depending upon the steam pressure 
and type of soil. (9) Another way of using steam is the "in¬ 
verted pan method,” in which an iron or a wooden pan of con¬ 
venient size is used. The pan is inverted over the bed, the 
edges thrust into the soil, and steam under pressure forced 
into the pan through a special inlet for from one-half to two 
hours. (9) Small quantities of soil or soil in pots or flats can 
be readily sterilized in an autoclave for two to five hours or in 
specially constructed vaults heated to 110° C. or more for two 
or more hours, the length of time depending upon the steam 
pressure. Pouring hot water directly on pots, flats, and benches 
at the rate of 7 gallons per cubic foot is also satisfactory, (4) 
and although its application is limited, it is effective in ridding 
the soil of nematodes where steam is not available. 

Soil sterilization by chemicals .—The use of chemicals has 
been tried by various workers, but in almost all cases the chem¬ 
icals found to be effective are too expensive for practical use 
in the field. DurezCO in 1917 recommended 200 pounds of 
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sodium cyanamide (NaCn) per acre dissolved in water and 
applied at the rate of i gallon per square foot of soil, followed 
by a second treatment a week later; this gave perfect control 
in the greenhouse. Watson (19) in 1921 likewise recommended 
the use of dry powdered calcium cyanamide at the rate of 
600 to 800 pounds per acre carried down to a depth of. about 
18 inches by irrigation water. After this treatment, ammo¬ 
nium sulphate at the rate of 900 to 1,200 pounds to the acre 
is applied. Because of the high cost of these chemicals for 
field operations, their use is not popular with farmers in the 
United States. These chemicals have been adopted for seed 
beds and small truck patches where intensive cultivation of a 
susceptible crop is practiced. McClintock(i5) and Stone and 
Smith (18) tried other chemicals such as carbon bisulphide, corro¬ 
sive sublimate, calcium carbide, ammonium sulphate, formaline, 
nicotine, benzene, kerosene, magnesium sulphate, common salt, 
potassium nitrate, magnesium sulphate, calcium sulphate, kainit, 
sodium nitrate, and lime, but no satisfactory results were 
obtained. 

Rotation of crops .—Rotation of crops for two or three years 
is generally recommended as an effective means of control. (8, 
9,20) The crops known to be resistant or immune to root-knot 
nematode in the United States are the true grasses (crabgrass 
and Bermuda grass), most varieties of corn, wheat, rye, and 
some varieties of oats, velvet beans, and beggar weed, and the 
iron and Bradham cowpeas. Peanuts, onions, parships, straw¬ 
berries, and turnips are slightly affected. These crops have 
been recommended as rotation crops before planting the choice 
susceptible crops. Our studies have shown that rice, corn, 
onion, garlic, peanuts, sincamas, and seguidillas are also highly 
resistant to the root-knot nematode, and these should be recom¬ 
mended as rotation crops in the Philippines if the resistant 
foreign plants cannot be grown successfully. In order to shorten 
the time of rotation Weber and Ramsey (20) recommended a 
summer fallow, in which the land is plowed, cultivated, and kept 
bare of vegetation all summer. This method is quite severe on 
soil fertility, but he suggested a modification in which velvet 
beans could be planted and kept well cultivated as a cover crop. 
Under Philippine conditions, and especially in regions where 
there is a distinct dry hot season, the summer fallow method 
suggested by Weber might be adopted if two or three years of 
crop rotation cannot be followed. 
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Other control measures .—The selection and development of 
resistant varieties to control nematode infection offer a great 
field for investigation and would be the best method of control 
if resistant strains could be developed. Other methods, such 
as flooding the infected soil for two to four months, or plowing 
infested lands during the dry hot months in order to desiccate 
the nematode, are worthy of consideration. As important as are 
the methods above enumerated, the eradication of weeds, a clean 
culture, and the prevention of a promiscuous introduction of the 
pest from one locality to another through nursery stocks, or 
dirt which accompany propagating seedlings, should not be 
overlooked. The spread of the disease from one field to another 
should be avoided by proper precaution in the use of irrigation 
water, tools, plows, and work animals. A man’s shoes should be 
cleaned or disinfected before he moves from an infested field 
to one free from the nematode. 

SUMMARY 

1. The root-knot nematode, Heterodera radicicola, is common 
and widespread in the Philippines, but thus far it is not so 
serious as to limit the production of the important truck and 
field crops. 

2. Characteristic symptoms of plants infected with nematode 
are described. 

8. The root knot found on tomato, tobacco, and other plants 
in the Philippines is caused by the well-known Heterodera radi¬ 
cicola (Greef) Muller, and so far no evidence of biologic strains 
of H. radicicola has been found. 

4. Susceptible plants are readily infected with root-knot dis¬ 
ease when grown in nematode-infested soil. 

5. Root-knot infection was obtained at any soil moisture 
capable of supporting plant growth. A high percentage of infec¬ 
tion was obtained even when the soil was saturated with water, 
or kept relatively dry. 

6. Flooding of infected soil for thirty-five to forty days did 
not kill all the nematodes but the percentage of infection was 
greatly decreased. 

7. Experiments showed that nematode-infested soil may be 
freed from the pest by air desiccation for twenty-five to thirty- 
five days. The length of time necessary to free the infested 
soil seems to depend on the initial moisture content of the soil. 
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8. The larvae are very sensitive and are killed within ten to 
fifteen minutes of drying in the laboratory. The larvae of the 
younger stage died much quicker than those of the older stages. 
Young larvae were killed after three minutes of complete drying 
in the laboratory. 

9. The larvae suspended in water or kept in moist condition 
were found to survive much longer without food. Living larvae 
were still observed after thirty-five days in water suspension 
under laboratory conditions. 

10. Under Philippine conditions the root-knot nematode re¬ 
mains active all the year round. Root-knot infection can be 
produced at any time of the year from infected soil exposed to 
outside condition throughout the season. 

11. All the American and Philippine tomatoes tested are sus¬ 
ceptible to the root-knot nematode. Some varieties showed more 
resistance than the others, but the wild, small-fruited type and 
a few of the Philippine tomatoes are in general more resistant 
than the fleshy-fruited varieties. 

12. The source of tomato seeds of a certain variety did not 
show any difference in their relative susceptibility. 

13. Several common economic crops and weed plants in the 
Philippines are found susceptible to the root-knot nematode, and 
reported here for the first time. Rice, corn, garlic, onions, sin- 
camas and seguidilla are found to be highly resistant to root- 
knot nematode. 

14. No experiments on control measures were undertaken, but 
the already known control measures are suggested and discussed. 
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ILLUSTRATIONS 


Plate 1 

Root-knot symptoms on the roots of tomato and a weed, Pkaaeolm lathy - 
roides , which are naturally infected in the field with the root-knot ne¬ 
matode. 

Fig. 1. Mature tomato plant. 

2. Phaseolus lathyroides Linn. 

Plate 2 

Root-knot symptoms on the roots of tobacco, sitao, and garden beet plants. 

Fig. 1. Tobacco. 

2. Sitao. 

3. Garden beet. 

Plate 8 

Tobacco plant artificially infected in the greenhouse with the root-knot 
nematode, fifty days after inoculation. The main and secondary roots 
show swelling. 

Plate 4 

Tobacco plants naturally infected in the field with the root-knot nematode. 
These plants were obtained from San Jacinto, Pangasinan Province, 
Luzon. 

Plate 5 

Morphological stages of the root-knot nematode, H . radicieola (Greef) 
Muller. With the exception of the mature male nematode, all drawings 
were made with the aid of the camera lucida. 

Fig. 1. Mature male, drawn under a low-power lens; about X 170. 

2. Mature female, about x 73. 

3. Egg sack, about x 73. 

4. Various stages, a, 6, c, d, in the development of the egg, 

about X 280. 

6. Young larvae, about X 170. 

Figs. 6 to 10. Various stages in the development of the female ne¬ 
matode. Fig. 10, the mature female, is about X 70; the 
others are about x 100. 

Plate 6 

Photographs showing the relative susceptibility or resistance of tomatoes 
to the root-knot nematode; forty days after planting, about one-fifth 
natural size. 

Fig. 1. Break o'Day. 

2. Chalk's Early Jewel. 

3. Dwarf Stone. 

4. True Giant Ponderosa. 

6. Yellow Plum variety. 
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Plate 7 

Photograph of tomato varieties, resistant and very susceptible to the root- 
knot nematode. Ten plants; forty days from date of planting, about 
one-third natural size. 

Fig. 1 . Break o’Day. 

2. Chalk’s Early Jewel. 

3. Dwarf Stone. 

Plate 8 

The two susceptible tomato varieties shown in Plate 7, slightly less than 
natural size. 

Fig. 1 . Break o’Day. 

2. Dwarf Stone. 
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THE CATHARTIC EFFECTS IN MAN OF THE LEAVES OF 
WIKSTROEMIA OVATA MEYER 
(SALAGO LEAVES) 


By Faustino Gabcia 

Of the Department of Pharmacology > College of Medicine 
Univereity of the Philippine*, Manila 

Wikstroemia ovata Meyer (l) is a plant known locally by the 
name of “salago” in Tagalog; "malasampaga” in Pampango; 
“arandon” in Iloc&no; and “dapnit” or “suka” in Rontoc. It 
is found growing in thickets and primary or secondary forests at 
low and medium altitudes in Luzon, Negros, and Mindanao. 
In Luzon, it is scattered in Bontoc, Benguet, Bulacan, Pam- 
panga, Bataan, Rizal, Laguna, Batangas, and Sorsogon Prov¬ 
inces. Blanco (2) described it under the names Daphne phoetida 
and D. indica. His descriptions of the plants and their uses 
are as follows: 

Daphne Phoetida. Dafne fetida. Tronco con las ramas medio ahorqui- 
lladas. Hojas opuestas, algo acoraaonada* aovadas, rauy aguzadas enteras 
y lampiftas. Peciolo cortisimo, y arriba con un canal alado. Flores 
terminales, en umbel a simple. Involucre de la umbela, ninguno. Cal. 
ninguno, a no ser que so quiera llamar caliz a la corola. Cor. tubulada 
camoaa, tosca, de color verdecino, y el Umbo con cuatro lacinias. Estam. 
ocho, fijos en las parades de la corola, y colocados en dos series, esto es, 
cuatro en la garganta, y los otros altemos mAs abajo. Filam. cortisimos. 
Ant. asaeteadas. German cillndrico, rodeado de dos eacam&s pequeftaa 
Hendktas en Iob extremes. Estilo ninguno. E stigma globoso. Baya su¬ 
perior, con una semUla globosa, con la corteza coriacea y delgada. = Estos 
arbolitos menores que el braso, se eleven a la altura de nueve pies. Los 
indies generalmente conocen el Salago , aunque algunas voces ensenan 
una cosa por otra. Son comunes en las playas del mar. Su corteza es 
tenacislma, y he visto que se puede hacer facilmente papel de ella. Para 
esto basta hecharla en agua, y sacarla al dia siguiente o a los dos dias. Se 
vuelva al agua despuAs de sees, y se la pisa bien con los pies, y se deja 
secar al sol. Esta operacidn se continuarA por algunos dias, hasta que el 
material tome la blancura que se desea. Aunque creo no ser neceaario, por 
lo que yo he experimentado, molerle en molinos, siempre serA bueno hacerlo, 
pare lograr una mayor y mAs perfect* divisidn. Este tiene el color ceni- 
ciento, y no se podrA blanquear mAs. Las hojas se usan con efectos muy 
satiafactorios para purgar: y sobre esto tanto en el ndmero de eUas, como 
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en el modo de arrancarlas, forman los indios varia* supsrstlclones. Laa 
hojas seg’un ellos, no se pueden tomar sino en numero impar: y si ae arran- 
can hacia aba jo, toda la operacidn seri por abajo: y por vdmlto, si se 
arrancan tirando hacia arriba: se toman en peso de doce granos, o la cuarta 
parte de una dracma, mezclados bus polvos en el chocolate, o con miga 
de pan, y se hacen pildoras. Los indios de Tanawan, creen que se alivia 
la papera enfermedad comdn en aquel y algon otro Pueblo de Batangas, 
cin6ndola con una cinta de la corteza del arbolito. Fir. en Jun. T. Salago, 
Malasampaga. 

Daphne Indica. Dafne de indias., Hojas opuestas aovadas alargadas, 
aguzaxfas enteras y lampinas. Peciolos cortisimos con canal un poco alado. 
Flores terminates en umbela, Cor. de color amarillo, de ilgura de embudo, 
arqueada, con cuatro lacinias lanceoladas. Estam. como en la especie 
anterior. Anteras encarnadas. Estflo corto. Lo demfis como en la es¬ 
pecie anterior. = Arbolitos conocidos en Bulacdn, y cuyas hojas sirven 
para purgar, como dije antes: las flores no son feas como las del anterior 
salago. T. Salago, Malasampaga. 

According to Merrill(3) both species described by Blanco, 
under the names Daphne foetida and D. indica, were manifestly 
Wikstroemia ovata Meyer. 

From the book of Blanco it can be seen that this plant 
“salago,” or Wikstroemia ovata, has been used by the natives as a 
purgative even before 1837. According to Juan Tolentino, of 
Mesulao, Calumpit, Bulacan, the first one who mentioned the 
cathartic property of the plant to me, the leaves are a strong 
purgative when chewed and swallowed and one bowel move¬ 
ment is produced for every leaf taken. All other properties 
cited by Blanco were known to him. To verify and study more 
about the cathartic property of the leaves of Wikstroemia ovata, 
commonly known as salago, this investigation was carried out. 
The specimens that were used for investigation were supplied 
me partly by Mr. Juan Tolentino and mainly by Dr. E. Quisum- 
bing and were identified as Wikstroemia ovata by Drs. Leon M. 
Guerrero and E. Quisumbing, of the Bureau of Science. 

THE EFFECTS OF “SALAGO” LEAVES IN MAN 

The dose advised by Blanco as a cathartic is from 0.8 to 1.0 
gram of the dried powdered leaves taken mixed with chocolate 
or bread. As the weight of a large matured green leaf is about 
0.15 to 0.18 gram and, on drying, it is generally reduced to one- 
half or one-third of its weight, five green leaves would be within 
the dose recommended by Blanco. Believing that five leaves or 
less when chewed and swallowed would produce only catharsis 
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in man I tried them on volunteers. Three subjects presented 
themselves, and to each of them I gave five green leaves which 
they chewed and swallowed, followed by a glass of water. The 
expected catharsis was produced, but the tenesmus and other side 
effects were so great that none of the three would take the 
leaves again. In subsequent experiments, the dose was reduced; 
and with the help of medical students, who at the beginning were 
skeptical about my statement with reference to the cathartic 
property of the leaves, I was able to obtain results of different 
doses. The effects were qualitatively similar but quantitatively 
different depending upon the dosage. The following case may 
serve as an illustration of the usual effects of the green leaves: 

G. N. D., adult medical student, weighing 45 kilograms; habitual bowel 
movement every second or third day. Bowel movement the morning of 
January 8, 1982, and none the next morning. January 9, 1932, at 10.11 a. 
m., he chewed and swallowed four green leaves with a total weight of 
0.4 gram followed by a glass of water. 

10.16 a. m., warm and biting sensation in the mouth and throat and slight 
numbness at the tip of the tongue, which increased in intensity to a 
burning, sharp, biting taste with some numbness two hours after, persisted 
and then gradually diminished until it disappeared at about 6.10 p. m. 
The numbness persisted until the next morning. 

11.26 a. m., slight stomachache with perspiration. Eructation and fla¬ 
tus occurred, gurgling sounds; uneasiness and bodily weakness were felt. 
These symptoms continued at intervals throughout the afternoon. 

12 noon, first bowel movement; stool composed of small, pill-like, solid 
f«cee. 

12.20 p. m., took his usual luncheon. 

12.35 p. m., second bowel movement; a large amount of watery stool, 
preceded by slight tenesmus and sensation of heat in the anus during defe¬ 
cation. 

1.25 p. m., third bowel movement, greenish watery stool, less in amount 
than in the second bowel movement. Slight tenesmus was present. 

2.15 p. m. fourth bowel movement, similar to stool in the third but 
scanty in amount. 

6.80 p. m., slight stomachache and accompanying symptoms. 

7.20 p. m., took his dinner. 

7.40 p. m., felt all right again, the same as before taking the leaves. 

January 10, 1982, no bowel movement 

January 11, 1982, one bowel movement of soft but formed stool. 

January 12,1982, no bowel movement. 

Similar effects were obtained in other cases with more or less 
intensity depending upon the dose. For convenience of discus¬ 
sion the cathartic effects of different doses of green leaves in 
twelve subjects are given in Table 1. 
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Tabu 1 .—Cathartic effect* of green eaiago leavee in man, chewed ami 

swallowed. 


Subject’s initials. 

Weight of 
subject. 

Dos*. 

Matured, 
large and 
medium- 
sised, treen 
leave*. 

Time of admin¬ 
istration* 

F.G _ 

h 0 . 

56 

0* 

0.15 

1 

o. m. p. m. 
. 1.29 

■VW9K MMMW 

60 

0.28 

2 

10.50 _ 


46 

0.80 

2 

10.46 _ 

■ ■ m 

67 

0.80 

2 

11.47 _ 

BwflHNHIIMIHNHBHHBI 

62 

0.40 

4 

10.10 _ 

G. N. D —...... 

46 

0.40 

4 

| 10.11 _ 

J. N. A. 

60 

0.50 

8 

10.49 .... 

M. G. B..... 

81 

0.62 

4 

10.48 _ 

J. C. 

66 

0.70 

4 

10.50 _ 

j K. J. ... 

76 

0.80 

5 

. 1.58 

L. P ... 

60 

0.65 

5 

__ 1.26 

p. s . . 

51 

0.85 

6 

. 1.42 






Subject's initials. 

Time of 
action. 

Bowel 

move¬ 

ments. 

Duration of 
action. 

Time be¬ 
tween first 
and last ca¬ 
thartic 
bowel move¬ 
ment. 

Remarks. 

All leaves pulled upward on picking. 

F. G. 

tin. min*. 
17 41 

1 

| 

Hr*, mins. 

- - j 

In addition one bowel movement at 

A. A. P. 

6 

10 

2 

18 00 

usual time. 

R. J. B. 

6 

6 

1 



A. 8 .. 

1 

28 

1 

.. 


J. T„. 

2 

10 

8 

6 00 


G. N. D. 

1 

49 

4 

2 15 


J. N. A. 

1 

41 

a 

1 80 


M. G.B. 

1 

32 

8 

1 00 


J.C . 

1 

50 

5 

6 50 

Very slight blood slain and much 

J. K. J. 

7 

87 

4 

10 00 

mucus In stool. 

L. P. 

6 

16 

6 

13 50 


P. S. 

1 

48 

6 

14 00 

Vomited twice. 


A glance at Table 1 shows that increasing the dosage in¬ 
creased the number of bowel movements produced, but ap¬ 
parently there is no tendency to produce one bowel movement for 
every 0.15 gram of the leaves. The relation is more in favor of 
almost one bowel movement for every leaf taken. This rela¬ 
tion would naturally be affected by the weight or resistance of the 
patient. For instance, there was one whose weight was 81 kilo¬ 
grams who chewed and swallowed four large green leaves 
weighing 0.62 gram and produced only three bowel movements. 
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On tiie other hand one whose weight was 45 kilograms, chewing 
the same number of leaves but with less weight or 0.4 gram 
produced four bowel movements. Considering the dose by the 
leaves it will be seen that in the three subjects who took five 
leaves, five bowel movements were produced in two and four in 
one; of the four who chewed four leaves of different sizes, two 
produced three bowel movements, one produced four, and one 
produced five bowel movements; the average was almost four 
bowel movements; one took three leaves and produced three bowel 
movements; of three who chewed two leaves, one produced two 
bowel movements and two one bowel movement plus the ordinary 
bowel movement the next morning. With one leaf the effect was 
delayed and seemed to increase only the normal bowel move¬ 
ment by one at the usual time of defecation. For practical 
purposes, therefore, it may be stated that one bowel movement 
was produced for every large green leaf taken. The time of 
action has some relation to the time of administration. With 
three to four leaves taken one to two hours before a meal, the 
usual time of response was from one and one-half to two hours. 
With smaller doses, one to two leaves, the time of cathartic 
response was delayed from five to seventeen hours. Taken 
one to two hours after a heavy meal, the time of action was de¬ 
layed from two to seven hours even with large doses. The dura¬ 
tion of the cathartic action varied with different doses. In 
general, doses of three to four leaves with weights from 0.4 to 0.6 
gram produced catharsis within from one to five hours, and with 
larger doses the duration was prolonged from ten to fourteen 
hours. The stools were all watery except the first bowel move¬ 
ment, which might be formed at the beginning and soft or 
watery at the last part. The quantity was generally much in 
the first and second stools and scanty at the later bowel move¬ 
ments. 

Side effects .—Disagreeable abdominal sensations, similar to 
those of hunger, occurred at intervals and caused slight perspi¬ 
ration, bodily weakness, and uneasiness rather than pain, and 
slight tenesmus just before defecation; these were frequent mani¬ 
festations in all cases. These effects and those produced on the 
mouth and throat were the side effects disliked by all who took 
the leaves. The effects on the mouth and throat were quali¬ 
tatively similar in all cases even with small doses but quantita¬ 
tively different, and the quantitative variation was due probably 
to the length of mastication one employed before swallowing. 

27(19]-« 
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These effects consisted of warm to burning sensation in the 
mouth and throat, sharp, biting or pungent taste, and some 
feeling of numbness, especially at the tip of the tongue. All 
were present from a few minutes after chewing, and gradually 
became more intense until two to three hours after, gradually 
subsided and disappeared in ten to eighteen hours after mas¬ 
tication. With large doses, one patient vomited twice during 
the height of catharsis and in another a slight stain of blood 
and much mucus were observed in the first bowel movement but 
were absent in subsequent bowel movements. The catharsis 
produced by large doses was so great that one of the subjects 
could not delay defecation long enough to reach the toilet. 

It is not true, as indicated in the literature, that leaves pulled 
upward in picking will cause vomiting. All the leaves used in 
my experiments were picked by being pulled upward and still 
all the effects were catharsis, and only in one instance a large 
dose produced both vomiting and catharsis. 

CORRECTION OF SIDE EFFECTS 

To avoid the disagreeable effects on the mouth, the leaves were 
sliced and placed in capsules before administration. To correct 
the mild colic or abdominal pain belladonna powder was ad¬ 
ministered at the same time. Administration of the leaves in 
capsules completely eliminated the disagreeable effects on the 
mouth and throat, but the cathartic actions were modified, as 
shown in Table 2. 

When the leaves were cut in big slices 2 millimeters or more 
wide, placed in capsules, and then administered by mouth, the 
cathartic effects were not manifested with doses that would 
surely have been effective if the leaves had been chewed and 
swallowed as indicated in previous experiments and in the con¬ 
trol shown in Table 2. If the leaves, however, were cut into 
fine slices 1 millimeter or less in width, placed in capsules, and 
similarly administered by mouth some modified cathartic effects 
were produced. The cathartic effects were less in general com¬ 
pared with similar doses of leaves that were chewed and swal¬ 
lowed. The time of action was delayed in nearly all subjects 
who took the leaves with belladonna powder and the duration 
of its action was generally prolonged in several cases. The 
number of bowel movements produced has no relation to the 
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doses given as in the cases of those who chewed and swallowed 
the leaves. Belladonna powder did not lessen the abdominal 
pain that usually preceded or accompanied the cathartic effects 
of the leaves. 

Table 2 .—Influence of capsules, size of slices, and belladonna powder on the 

effects of salago leaves . 


Weight Time of 

Subject's Initiate. of aub- Doae. adrolni*- 

jeet. tration. 

hj. y. a. m. 

M. B.. .. 68 0.42 9.85 

J. B. . . .. 45 0.63 9.40 

L, S... - .. . _ 57 0 58 9.48 

F. G. 56 0.37 11,01 

J. B. 45 0.35 9.36 

M. B_ . .. 68 0.4 9.37 

V. G.B. 53 0 26 11.44 

J. C . 66 0 3 11.40 

J. K. A.. ... . 48 0.4 11.44 

D. J. A. ... 60 0.48 11.42 

J. A.. ..... 48 0.45 11.08 

M. B.. . . ____ 68 0.62 11.80 

A. J....... .. . 47 0.60 11.02 

V. A, F.. ... . ... ... ! 62 0.66 11.06 
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IS THE ACTIVE PRINCIPLE PRESERVED ON DRYING? 

“Salago” leaves were allowed to dry in the laboratory room 
and the weight was found to be reduced from 0.28 gram of the 
green leaves to 0.1 gram of the dried. These dried leaves were 
used in the experiments by chewing and swallowing, at dif¬ 
ferent intervals, and the results obtained are given in Table 3. 

Table 3. —Effects in man of dried u salago* 9 leaves chewed and swallowed. 


Subject'll 

initials. 

Weight. 

Time 

of 

dry¬ 

ing. 

Done. 

Leave®. 

Tim* of 
artmlnia- 
t ration. 

Time of 
action. 

Bowel 

move¬ 

ment* 

within 

18 

hours 

after 

admin¬ 

istra¬ 

tion. 

. Remarks. 

J. B_ 

*9- 

45 

Day. 

15 

9- 

0.15 

3 

a. m. 

9.40 

Hr*, min*. 

8 0 

1 

Diarrharic stool; 

A. P. 

62 

15 

0.18 

8 

9.40 

0 85 

2 

usual bowel 

movement next 
day; usual sensa¬ 
tion in mouth. 
Piarrhocie stool; 

M. B. 

56 

15 

0.25 

5 

9.41 

8 2 

8 

usual sensation in 

mouth. 

Watery stool. 

D. J. A-, 

50 

22 

0.1 

3 

10.39 


0 

Only bitting and 

S. A. D_.« 

56 

22 

0.2 

4 

10.42 

2 21 

4 

warm sensation 
in mouth. 

Watery stool. 

F. G. 

57 

44 

0.27 

6 

10.11 

2 56 

] 

VI atery stool; usual 

F. C. 

62 

Year*. 

2 

0.14 

8 

! 

10.60 


0 

bowel movement 
next oay and 
warm sensation 

In mouth. 

Slight warm sensa¬ 

A. C. T_ 

03 

j 

2 

0.2 

4 

10.10 


0 

tion ip mouth 
that lasted about 
one-half to 2 
hours. 

Do. 

F. L.. 

45 

2 

0.2 

4 

10.10 

. 

0 

Do 


Judging from the data in Table 3, one will conclude that 
the activity of the leaves is decreased or lost upon drying. 
Three to five leaves, which ordinarily when taken fresh moved 
the bowels from three to five times, produced fewer or no 
movements, depending upon the length of time of drying. 
There was slight or no diminution with fifteen to twenty-two 
days drying, distinct reduction with forty-four days, and total 
loss of activity in causing catharsis with 2-year-old dried 
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leaves with doses of 0.2 gram equivalent to at least 0.58 gram 
of green leaves. The effect on the mouth was still present but 
greatly reduced, indicating that the active principle, at least 
that causing warm sensation in the mouth, was not completely 
lost on two years drying, but what was left in the dose given 
was not sufficient to cause catharsis. On account of the vari¬ 
able effects of the dried leaves and in view of the fact that 
it was difficult to obtain always fresh material for experiments 
when needed, the chemical and pharmacodynamic studies were 
rendered difficult. Studies are being continued along these 
lines. 

SUMMARY AND CONCLUSIONS 

1. The green leaves of Wikstroemia ovata Meyer (salago 
leaves) when chewed and swallowed produced varying degrees 
of catharsis, depending upon the number of leaves taken. In 
general it may be stated that every large leaf caused one watery 
bowel movement. 

2. One to two large leaves of “salago” chewed and swallowed, 
caused generally one to two laxative or purgative effects, and 
three to four leaves, weighing from 0.4 to 0.6 gram produced 
three to four watery stools apparently drastic in character. 
The therapeutic cathartic doses may be placed between one and 
four leaves, inclusive, or 0.15 to 0.65 gram. Five large leaves, 
weighing at least 0.8 gram, produced not only catharsis but in 
some cases vomiting and other pronounced side effects. 

3. The side effects noted were the effects on the mouth and 
throat when leaves were masticated and consisted of a warm to 
burning sensation and pungent and biting taste, mingled, later, 
with numbness. These effects were intensified in two to three 
hours and then gradually subsided in ten to sixteen hours. Eruc¬ 
tation and flatus frequently occurred in one to two hours or 
more before the cathartic effect. Sensation of fullness in the 
abdomen, slight abdominal pain occurring at intervals, mild 
tenesmus, perspiration, and bodily weakness were the frequent 
complaints of the subjects. 

4. The undesirable effects on the mouth and throat could be 
avoided by administration of the leaves in capsules, but in this 
form of administration the cathartic effects were uncertain. 
The abdominal pain and tenesmus were apparently not mitigated 
by the administration of therapeutic dose of belladonna. 

6. The cathartic active principle was partly or mainly lost 
during desiccation at room temperature and in keeping the 
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leaves in the dried form. Some of it was still left after two 
years, enough to give distinctly the usual effect on the mouth 
when chewed, but not enough to produce catharsis as when 
freshly taken. The deterioration of the active principle in dry- 
ing and keeping rendered the chemical and pharmacodynamic 
studies difficult on account of the lack of fresh material when 
needed. 
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NEUE CASSIDINEN VON DEN PHILIPPINEN-INSELN 
(COLEOPTERA; CHRYSOMELIDiE) 

Von Franz Spaeth 
Vienna, Auttria 

PBIOPTERA LATISSIMA Wacn. POLILLOENSIB •□bap. nor. 

Auf Polillo hat Herr W. Schultze ein Mannchen einer Priop¬ 
tera gesammelt, das ich fiir eine sehr interessante Abart der 
P. latissima halte. Auf jeder Flilgeldecke sind vier schwarze 
Flecker der 1. rund und ziemlich gross, vorne neben der Naht 
and Hockerstelle, schrag vor dem grossen Hauptgriibchen; bei 
der Nominatform fehlt er oder ist viel kleiner; ich habe Bchon 
seinerzeit in meiner Revision der Gattung Prioptera 1 aufmerk- 
8am gemacht, dass im Gegensatz zu anderen Arten dieser Fleck 
bei latissima nicht in, sondern vor dem Hauptgriibchen steht, 
und es ist daher ein Beweis fur die Zugehorigkeit der vorliegen- 
den Unterform zu latissima, dass dieser Fleck auch bei ihr haupt- 
sachlich vor und nur mit einem kleinen Teil in der Grube steht. 
Der 2. Fleck ist kleiner, mehr quer, genau hinter dem ersten 
auf dem Abfall; dieser Fleck fehlt bei der Nominatform ganz. 
Der 3. ist genau wie bei dieser gebildet und gestellt: strich- 
fdmig, halb verloschen, aussen vom dritten Griibchen, im 
drittletzten Zwischenraum; der 4. ist eine bis an den Aussen- 
rand reichende Querbinde hinter der Mitte des Seitendaches, 
eine Vergrosserung des dort bei der Nominatform vorkommen- 
den, kleinen Fleckes. 

In der Kdrperform und Skulptur, insbesonders der vorderen, 
tiefen Ausrandung des Halsschildes und der feinen, gleich- 
mfissigen Punktierung der Flugeldecken, stimmt polilloensis 
ganz mit der Nominatform Uberein. 4 

* Philip. Journ. Sci. 28 (1925) 414. Dort steht auf p. 414 infolge eines 
Korrekturfehlers in der 15. und 24. Zeile von oben irrtiimlich statt “und 
cwar”*“and zuweilen;” derselbe Fehler ist auch p. 407, 11. Zeile von unten. 

*Ich beniitze die Gelegenheit der vorstehenden Publikation in The Phil¬ 
ippine Journal of Science, die dort erschienene obige Revision der Gat¬ 
tung Prioptera durch die folgende Beschreibung einer neuen Prioptera su 
erginsen. 
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PBIOPTERA LAOTICA ap. »ot. 

Obtriangularis, modice convexa, nitida, albidoflava, subtus 
cum anteimis et pedibus laete testacea, prosterno, pectore medio, 
capite, antennarum articulo ultimo, denique vitta transverse 
pone medium protecti nigris; prothorax laevis, entice late, minus 
profunde emarginatus; elytra prothorace basi haud latiora, la- 
teribus ultra medium sensim rotundatoampliata, disco non gib- 
bosa, mediocriter et subregulariter punctatostriata, protecto 
laevi. 

Mas magis rotundatus, brevior, antennis longioribus, articulo 
ultimo longiore et crassiore, apice ciliato; long. 8, lat. 7 mm. 

Femina minus rotundata, antennis brevioribus, articulo ultimo 
breviore; long. 8, lat. 7 mm. 

Tonkin, Lao-Kai. 

Massig gewolbt, oben stark glanzend, weisslichgelb, unten 
gesattigter gelb; das Prosternum, die Mitte der Brust, der Kopf, 
das letzte Fiihlerglied und eine schmale Querbinde hinter der 
Mitte des Seitendaches sind schwarz. Die grosste Breite liegt 
kurz vor ihr, von wo die Fliigeldecken zur Basis verengt sind, 
wo sie die gleiche Breite wie der Halsschild haben. Prioptera 
laotica ist nur mit prognata m. von Darjeeling nahe verwandt, 
hat die ganz gleiche Kdrperform und Zeichnung und unterschei- 
det sich von ihr durch ihr breiteres Seitendach, mehr gerundet 
verlaufende Seiten (zum Vergleiche dient das Weibchen, da ich 
von prognata nur dieses kenne) etwas schlankere, diinnere Fiih- 
ler, besonders aber durch die zwar auch in unregelmassigen, ver- 
worrenen Streifen, aber viel feiner, weniger runzelig und dicht 
punktierten Fliigeldecken; bei prognata sind die Zwischenr&ume 
schmaler als die Streifen, zum Teil herausgewolbt und die Punkte 
der mittleren Streifen (3 bis 7) greifen, besonders in den Griib- 
chen, ineinander iiber, bei laotica ist letzteres nicht der Fall, die 
Punkte sind feiner, und stehen weniger dicht, die Zwischenr&ume 
sind vielmals breiter und es kbnnen die Streifen flberall, auch in 
den Griibchen, getrennt verfolgt werden. Die Spitze der Epip- 
leuren ist in beiden Geschlechtern fein und lang behaart. 

Wollte man P. laotica nach meiner Tabelle* bestimmen, so 
wiirde man auf prognata gelangen. 

Vier Stiicke sind in meiner Sammlung. 

LACCOPTERA SCBULTZEI *9- n*r. 

Subtriangularis, subnitida, gibbosa; subtus flavotestacea, pee- 
tore nigro, antennis basi flavotestaceis, articulis 4 ultimis nigres- 


' Philip. Journ. Sci. 28 (1926) 881. 
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centibua, supra testaoea, protecto prothoracis dilutiore, protecto 
elytrorum hyalino, albido, ramis duobus utrinque apiceque tes- 
taceis, gibbere maculisque nonnulis disci indistinctis picescenti- 
bus; prothorax ad basim haud angustatus, disco sat profunde 
longitudinaliter aciculato; elytra prothorace fere duplo latiora, 
humeris subacutis, gibbere sat alto, antice posticeque sat pro* 
funde emarginato, disco subregulariter punctato-striato, intersti- 
tiis alternis, imprimis secundo subcarinatis, protecto in ramis 
profundius rugoso-punctato; unguiculi intus tantum pectinati; 
long. 10, lat. 9 mm. 

Mindoro, Abra de Ilog (W. Sehvltze). 

Von fast dreieckigem Umriss, in den Schultern am breiteBten, 
von hier nach hinten fast geradlinig verengt, beinahe zugespitzt, 
nur das Susserste Ende verrundet. Unten braungelb, die Brust 
(ohne Seitenteile) schwarz; letztere Farbe haben auch die vier 
letzten Ftihlerglieder. Oberseite gelbbraun, das Vordach des 
Halsschildes und das Seitendach durchscheinend weissgelb, letz-< 
teres mit zwei breiten hellbraunen Randasten, einer ganz an 
der Basis, der andere hinter der Mitte; die Hockerstelle ist etwas 
dunkler; auf den hoheren (primaren) Zwischenraumen sind 
hinter der Mitte einige braune Flecken. 

Halsschild nur halb so breit als die Basis der FlUgeldecken, 
vorne flach gerundet, die Seiten nach hinten kaum verengt, die 
Scheibe mit ziemlich tiefen und langen L&ngsrissen, das Vordach 
mit einigen, unscharfen Falten. FlUgeldecken mit wenig vortre- 
tenden, aber seitlich weit abstehenden, spitzwinkligen, kaum 
abgestumpften Schulterecken. Das Basaldreieck ist schwach 
eingedrUckt, der Hocker hinter ihm hoch und spitzig, die Pro- 
fillinie vor und hinter ihm ziemlich tief konkav ausgerandet. 
Die Punktstreifen sind grob, ineinander undeutlich tibergreifend; 
die alternierenden (primaren) Zwischenraume, besonders der 2. 
und 4. sind hoher, der 2. durch eine hohe Querleiste mit dem 
Hdcker, dahinter durch eine viel niedrigere mit dem 4. Zwi- 
schenraum verbunden. Das Seitendach ist auf den Randhsten 
sehr tief, narbig, auf den durchscheinenden Stellen, besonders 
innen viel feiner punktiert. Die Klauen sind innen ziemlich 
lang gek&mmt, aussen undeutlich gerieft. 

Laccoptera schultzei ist der qmdripunctata, die flber das ganze 
siidliche China bis zur Spitze von Vorder Indien verbreitet ist, 
zun&chst verwandt, unterscheidet sich aber durch die viel 
grdssere Gestalt, hdheren H5cker, tiefer ausgerandete Profillinie, 
nach hinten nicht verengten Halsschild mit grbber und lknger 
rissiger Scheibe, seitlich weiter ausladende, spitzigere Schulter- 
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ecken, grdbere Punktstreifen mit hOheren primfiren Zwischen- 
raumen, grober skulptiertes Seitendach. 

Das einzige, der Beschreibung zugrunde liegende Stiick wurde 
von Herrn W. Schultze gesammelt und 1st in seiner Sammlung. 

Auf den Philippinen sind bisher drei Arten Laccoptem aufge- 
funden worden: 

a. Laccoptera trededm-punctata F. Nur auf Palawan, wo sie 
von C. F. Baker bei Puerto Princesa gesammelt wurde. 

b. Laccoptera philippinensis Blanch. Die letztere auf alien 
Inseln, besonders auf Luzon h&ufige Art wurde von Blanchard * 
beschrieben; eine genauere Beschreibung gab dann Boh. im III. 
Bande seiner Monographic 1855. Da Blanchard als Vaterland 
seiner Art, obwohl er sie philippinensis nannte, Sumatra angab, 
wo die hier in Betracht kommende Art nicht vorkommt, anderte 
ich den Namen in luzonica; 5 ich glaube jetzt aber, dass hiezu 
kein geniigender Grund vorliegt, da Blanchard jedenfalls auch 
Stiicke von den Philippinen vorlagen. Laccoptera philippinensis 
ist hinsichtlich der Punktierung der Fliigeldecken und des Seiten- 
daches sehr veranderlich; das reiche, mir in den letzten Jahren 
vorgelegene Material hat mich iiberzeugt, dass nicht nur die 
L. 13-guttata Wagen., deren Typus in meiner Sammlung ist, 
sondern auch die manilensis Wse., 1910, dieselbe Art sind. Die 
Synonymie ist daher: 

Laccoptera fhiufpinbnsis Blanch, 1853; Boh., 1855. 

— 13-guttata Wagen., 1881. 

= manileiuis Wee., 1910. 
ss luzonica nom. cat., 1914. 
ab. nigripermis Wse., 1910. 

c. Laccoptera schvltzei sp. nov. Mindoro. 

CA8BIDA LUZONICA tp. nor. 

Rotundata, nitida, rufotestacea, elytrorum disco nigromaculato 
et vittato; caput trapezoidale, planum, subpunctatum; prothorax 
subellipticus, antice minus quam postice rotundatus, longitudine 
vix duplo latior, disco vix punctulato; elytra latitudine parum 
longiora, basi leviter impressa, deinde subgibbosa et ruga parum 
elevata instructa, subregulariter punctatostriata; long. 6, lat. 
5.25 mm. 

Luzon, Ilocos Norte Province, Dungan-Dungan (W. Jark, mus. 
Hambg.); Burgos (coll. Schultze). Typus in mea collectione. 

4 Voy. Pdle Sud 4 (1858) 812. 

* Junlc-Schenkling, Coleop. Cat. pars 82 (1914) 82. 
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Rdtlichgelb, mit wenig dunkleren Endgliedern der Flihler und 
schwarzer Zeichnung der Fliigeldecken. Gewolbt, gerundet, mit 
der grdssten Breite vor der Mitte der Fliigeldecken, oben g&n- 
zend. Kopfschild trapezformig, um mehr als die Halfte linger 
als breit, mit fiachem, glattem, glanzendem, lang dreieckigem 
Mittelfeld, das von feinen, konvergierenden Stirnlinien, die am 
Augenrande verlaufen, umsaumt wird. Die Fuhler iiberragen 
wenig die Ecken des Halsschildes und haben 5 schwach verdickte 
und mattere Endglieder, die um die H&lfte linger als dick sind, 
das 3. Glied ist nur wenig linger als das 2.; die folgenden fast 
gleich lang. 

Halsschild doppelt so breit als lang, elliptisch; hinten mehr 
als vorn gerundet; die abgerundeten Ecken liegen wenig vor 
der Langsmitte; die Oberseite ist sehr fein punktuliert. Die 
Fliigeldecken sind an der Basis schwach ausgerandet, in den 
schrag, nicht ganz bis zur Mittellinie des Halsschildes vorgezo- 
genen, spitzwinkligen, massig scharfen Schulterecken fast ein 
Viertel breiter als der Halsschild, dahinter bis vor die Mitte 
sehr schwach erweitert, hinten breit verrundet; die Scheibe ist 
im Basaldreieck deutlich eingedriickt, dahinter undeutlich stumpf 
gehockert; ihre Profillinie ist sehr stumpfwinklig gebrochen, 
hinten mit schwacher Neigung gerade abfallend; die Punktstrei- 
fen sind regelmassig, grob, aber nicht tief, ihre Zwischenr&ume 
innen breiter, aussen schmaler, stark glanzend, glatt, schwach 
gewolbt; die Hocker-Querleiste ist kraftig und gabelt sich am 
2. Zwischenraum; sie ist gesattigter gelb als die iibrige Scheibe 
und setzt sich in dieser Fkrbung auf dem hier breiteren 
zweiten Zwischenraum bis an die Basis fort; die schwarze 
Zeichnung besteht aus einer aussen von diesem Zwischenraum 
beginnenden Binde, die an der Basis quer liber die Schulterbeule 
laufend, nach hinten biegt, aussen vom vorletzten Streif begrenzt 
wird, an der Seitendachbriicke bis zum 7. Streif tief ausgerandet 
ist und dann in Flecke aufgeldst, um die Scheibe hinten zur 
Naht zieht, wobei der letzte und hinten der vorletzte Zwischen¬ 
raum, gelb bleiben; ausserdem sind der Hocker und einige Flecke 
innen, die eine aufgeloste Querbinde bilden, schwarz; die verblei- 
benden hellen Stellen sind sehr schwach iiberhdht; Seitendach 
breit, hinten nur wenig schmaler, glatt, massig geneigt. Klauen 
ohne Zahn. 

Cassida luzonica gehort zur Gruppe der C. andrewesi Wse., 
die in Slidasien in zahlreichen Arten vertreten ist, welche zum 
Teil eine der luzonica fthnliche Zeichnung haben ( andrewesi, 
jueta, gentilie u. a.). Von den Philippinen ist aus dieser Gruppe 
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bisher nur eine Art, C. abwmita m.* bekannt; diese 1st der hi- 
zonica fiusserst fihnlich, aber kleiner (5 mal 4.25 mm.), an den 
Seiten nicht erweitert, im Basaldreieck weniger tief eingedrtickt, 
der Hocker schwkcher, die Punktstreifen eind feiner, die schwar- 
zen Zeichnungen auf eine hinten abgektirzte Langsbinde, die 
H5ckeretelle and einen unscharfen Querwisch hinten reduziert; 
ferner ist der Kopfschild eingedrtickt. 

CABSIDA BXCJECATA ap. nor. 

Late subovata, nitida, rufotestacea, prothorace maculis duabus 
subeffusis brunneis, elytrorum disco nigro, maculis nonnuelis 
rugaque subelevatis laete testaceis; caput planum trapezoidale, 
sublaeve; prothorax ellipticus, lateribus late rotundatis, disco 
sublaevi; elytra latitudine vix dimidio latiora, angulis humera- 
libus subacutis, parum prominulis, disco regulariter puncta- 
tostriata, basi leviter retusa, subgibbosa; long. 5.5, lat. 4.75 mm. 

Luzon, Trinidad (2 specimina in mea collectione a dom. 
Staudinger). 

Breit-eiformig, subtriangular, glanzend, rotlichgelb, die 
Scheibe des Halsschildes mit zwei grossen unscharfen, durch 
einen schmalen, hellen Streif getrennten Flecken, die Fltigel- 
decken schwarz mit rotgelben Flecken. Schildchen dunkel ge- 
randet; die Brust in der Mitte brfiunlich. Kopfschild um ein 
Viertel lfinger als breit, trapezformig, mit glattem, flachem, 
dreieckigem Mittelfeld und dem Augenrande parallelen Stirn- 
linien. Die Fiihler tiberragen wenig die Halsschildecken und 
haben 6 glanzende Basal- und 5 schwach behaarte, matte, ver- 
dickte Endglieder; das dritte died ist um die Hfilfte langer 
als das zweite und auch merklich langer als das vierte; das 
fiinfte und sechste sind noch etwas ktirzer, so lang wie das 
zweite. 

Halsschild elliptisch, um mehr als die Halfte breiter als lang, 
an der Seite sehr breit gerundet und wenig ktirzer als in der 
Mitte, mit gl&nzender, kaum merklich und sehr zerstreut punk- 
tulierter Scheibe. Fliigeldecken an der Basis um ein Viertel 
breiter als der Halsschild, mit von diesem seitlich weit abste- 
henden und m&ssig vorgezogenen, spitzwinkligen, ziemlich 
scharfen Schulterecken; hinter diesen sind die Seiten zuerst 
noch ganz unmerklich erweitert und laufen dann schwach 
schrag zusammen; die Scheibe hat ziemlich grobe, fast regel- 
massige Punktstreifen, die auch hinten nicht feiner sind; die 
Zwischenraume sind kaum breiter; das Basaldreieck ist beider- 


Stett Ent Zeib (1910) 849. 
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seits der Naht schwach eingedrUckt, die Profillinie 1st an der 
HUckerstelle, die nicht Uberhdht ist, winklig gebrochen, hinten 
anfangs gerade und horizontal. Der letzte Zwischenraum, eine 
tiefe Einbuchtung an der SeitendachbrUcke, eine ebensolche 
hinten neben der Naht, zwei gemeinsame kleine Flecke, der eine 
hinter dem Schildchen, der andere hinter der Mitte, sowie je 
drei grosse, etwas reliefe Flecke hintereinander in der Mitte der 
Decke Bind gelb; von diesen ist der erate rund an der Basis, 
der zweite gross und unfdrmlich auf der gegabelten Hticker- 
Querleiste, aussen ausgerandet, der dritte hinter der Mitte ist 
aus mehreren zusammengeflossen und bildet mit seinem Gegen- 
iiber und der Ausrandung an der Seitendachbriicke einen vor 
offenen Bogen. Klauen ohne Basalzahn. 

Cassida excmcata ist der luzonica nahe verwandt, kleiner, 
schmaler. Die Schulterecken sind mehr zugespitzt und vorge- 
zogen, die FlUgeldecken viel mehr nach hinten verengt. Der 
Eopfschild ist kiirzer, das dritte Fliigelglied ist langer, die Hdck- 
erstelle weniger herausgehoben; die Zwischenraume sind 
schmfiler; endlich ist die Zeichnung verschieden, da der Hals* 
schild dunkle Flecken hat und auf der Scheibe der FlUgeldecken 
nur einige starker reliefe Flecke gelb bleiben. 

THLA8PIDOSOMA RIZALENSIB «p. nor. 

Rotundata, nitida, glabra, subtus flava, antennis albidoflavis, 
prothorace elytrisque in discis laete testaceis, parum obscurius 
signatis, protecto elytrorum ramis duobus brunnescentibus, ce- 
terum ut protectum prothoracis albidohyalino; prothorax longi- 
tudine vix duplo latior, angulis subobtusis pone medium; elytra 
basi emarginata, angulis humeralibus subacutis, basi leviter 
retusa, turn subgibbosa, subtiliter punctatostriata, punctis apice 
subeffusis; long. 10, lat. 9.5 mm. 

Luzon, Mount Irid ( W . Schultze). 

Annahernd gerundet, mit der grossten Breite wenig vor der 
Mitte der FlUgeldecken, kaum merklich langer als breit, wenig 
gewdlbt, glUnzend; unten lebhafter gelb, die FUhler ganz weiss- 
gelb, die Scheiben der FlUgeldecken und des Halsscliildes hell 
braungelb mit brauner, unscharfer Zeichnung, das Seitendach 
mit zwei m&ssig breiten, braunen Randasten, die bis an den Aus- 
senrand reichen, sonst wie das ganze Vordach des Halsschildes 
glashell, weisslichgelb, durchscheinend. Die braunen Zeichnung* 
en bilden auf der Halsschildscheibe zwei nach vorne konvergie- 
rende, kurze Lfingsbinden; auf den FlUgeldecken sind ein kurzer 
Langsstreif innen von der Schulter und je eine L&ngsbinde, 
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braun, die im ersten L&ngsdrittel hinter dem rtickwartigen Ast 
der Hocker-Querleiate beginnt, anfangs den 8. und 4. Zwischen- 
raum bedeckt und gegen die Naht konvergiert, wo sie nach dem 
zweiten Langsdrittel endet. Der vordere Randast des Seiten- 
daches lasst einen glashellen Fleck aussen am Vorderrande frei. 
FUhler lang und sehr diinn; das 2. Glied kurz, nur doppelt so 
lang als dick, alle anderen drei bis viermal so lang als das zweite 
und vier bis fiinfmal so lang als dick, unter sich wenig verschie- 
den in der Lange. Kopfschild gut um die Halfte langer als breit, 
schwach trapezformig, mit seicbter Mittelrinne und dichter 
Schagrinierung; die Oberlippe ist oben scharfkantig gerandet, 
bogenformig, ober dem Munde weit und seicht ausgerandet, ohne 
Langskiel. Halsschild fast doppelt so breit als lang, annahernd 
elliptisch, aber vorne mehr als hinten gerundet, mit abgestumpf- 
ten Ecken etwas nach der Mitte; Oberseite spiegelglatt. Flti- 
geldecken an der Basis wenig breiter als der Halsschild, ziemlich 
tief ausgerandet, mit wenig iiber den Halsschild seitlich vortre- 
tenden, schwach vorgezogenen, spitzwinkligen, massig scharfen 
Schulterecken; die Scheibe ist wenig gewdlbt, sehr undeutlich 
gehockert, mit fast geradliniger Profillinie hinter der Hocker- 
stelle; von dieser geht eine flache, breite Querleiste aus, die sich 
gabelt und zwei schwach herausgewolbte Aeste bis zum 7. 
Punktstreif sendet, welche die Punktstreifen unterbrechen; auch 
gegen die Basis geht auf den ersten Zwischenr&umen ein hoher 
heraupgewolbter, glatterer Ast; die Punktstreifen sind fein, an 
der Spitze fast erloschen, ihre Zwischenr&ume mehr als doppelt 
so breit. Das Seitendach ist fast so breit als eine Decke, glatt, 
flach ausgebreitet, der husserste Randsaum schwach aufgebogen. 

Die vorstehende Art ist von der zweiten, bisher von den Phil- 
ippinen Inseln nachgewiesenen Thlaspidosoma sehr verschieden. 
Diese letztere T. philippina m.* hat auf der sonst gelben Oberseite 
einen schwarzen, hinten in einen kurzen Zapfen verlangerten 
Ring, der an der Hdckerstelle einen rdtlich-gelben Kreis um- 
schliesst. Das Seitendach hat keinen Randast. Zur Zeit der 
Beschreibung war nur das Mfinnchen bekannt, das sich durch 
die sehr langen Fiihler, welche fast die Kdrperl&nge erreichen, 
auszeichnet; seitdem liegt mir aus Surigao auf Mindanao auch 
ein von Baker gesammeltes Weibchen vor, dessen Fiihler viel 
ktirzer, nur von halber KdrperlMnge, sind; insbesonders ist das 
letzte Glied nur um die Hfilfte, beim Mannchen aber doppelt so 
lang als das zehnte. 


’ Stett. Ent Zeit. 77 (1916) 860. 
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Die Arten der Gattung Thlaepidoeoma. 

1 (6). Hooker mftssig hocb und spitz; die Profillinie hinter ibm nur seicht 

ausgerandet. 

2 (3). Seitcndach ohne Randast; Oberseite mit schwarzem Kins:. Minda¬ 

nao ....-. T. philippina Sp. 

8 (2). Seitendach mit RandhBten, Oberseite ohne ringfdrmige Zeichnung. 

4 (5). Seitendach mit zwei Randksten.,. T. rizaleneie sp. nov. 

5 (4). Seitendach nur hinten mit einem Randast, der wie die Scheiben 

des HaLsschildes und der Fliigeldecken pechschwarz ist; der 
Hooker mit der Querleiste, sowie eine aufgelttate Querbinde hinter 
der Mitte der Fliigeldecken sind gelb (im Leben goldig), das 
Vor- und Seitendach sowie das Schildchen und ein unscharfer 
Fleck auf der Basalmakel des Halsschildes hellgelb. 8.5 mal 8 
mm. Java ... T. horefieldi Boh. 

6 (X). Der H5cker ist hoch, die Profillinie hinter ihm tief ausgerandet. 
7(10), Halsschild vome weniger gerundet als hinten, so dass die Ecken vor 

der Mitte liegen. 

8 (9). Die Punktstreifen der Fliigeldecken haben grobe, dichter hinterein- 

anderstehende Punkte; der Hdcker ist niedriger, oben mehr abge~ 
stumpft, die Profillinie ist hinter ihm schw&cher ausgerandet. 
Die dunklere Fkrbung der Oberseite ist nur ein helles Gelbbraun. 
Die Schulterecken sind weniger scharf. T. celebenai* sp. nov.’ 

9 (8). Die Punktstreifen haben sehr seichte, nicht dicht stehende Punkte 

und sind weniger regelmfissig; der Hocker ist hoch, spitzig, die 
Profillinie ist hinter ihm tief ausgerandet. Die dunkle Zeichnung 
der Oberseite ist pechschwarz. Schulterecken durch eine AusTan- 
dung der Seiten hinter ihnen scharf. Sumatra, Borneo. Bei der 
subsp. limbata Sp. fehlt der Randast hinter der Mitte des Seiten- 
daches (Borneo). T. dohmi Sp. 

T Thlaepidosoma celcbensis sp. nov. Breit gerundet, hell br&unlichgelb, 
die Scheiben und eine nicht bis an den Rand reichende, quere Makel hinter 
der Mitte des Seitendaches hell rdtlichbraun; auf den Fliigeldecken bleiben 
ein grosses, gemeinsamee Dreieck, das bis fiber den Hdcker reicht, und 
die Umgebung der Seitendachbrficke, heller. Die Ftihler sind bis zum 
sechsten Gliede gelb (die fibrigen GHeder fehlen); das vierte Glied ist 
doppelt so lang als das zweite und urn die H&lfte lfinger als das dritte. 
Halsschild fast doppelt so breit als lang, vome weniger als hinten ge¬ 
rundet , mit abgestumpften Ecken vor der Mitte. Fliigeldecken mit 
vorgezogenen, spitzwinkeligen, aber nicht scharfen Schulterecken, m&ssig 
hohem Hdcker, beiderseits, vome tiefer, ausgerandeter Profillinie, groben, 
tiefen Punktstreifen und kaum breiteren, innen mehr gewolbten und 
hdheren Zwischenraumen, die stellenweise durch kleine Querleisten verbun- 
den sind. Seitendach breit und fiach; die Seitendachbrficke geht nach innen 
nur bis zum achten Streif. 

Von der ihr zunfichst verwandten T. dohmi durch die oben angegebenen 
Merkmale, mehr eUiptischem, vome mehr gerundetem Halsschild, und der 
hinter den Schulterecken fehlenden Ausrandung verschieden; 9 mal 9 mm. 
Gblbdss, Lakini Mont. 

Das einzige von den Brfidern Sarasin gesammelte Stiick ist im Museum 
in Basel, 








604 The Philippine Journal of Science uu 

10 (7). Halsschild vorne und hinten gleich gerundet; die mehr abgerun- 
deten Ecken liegen in der L&ngsmitte. 

11(12), Fliigeldecken mit einer von einer Seitendachbrttcke zur anderen 
laufenden, nach hinten gerichteten, rdtlichgelben Querbinde; 
der vor dieeer Binde gelegene Teil 1st dunkel-pechbraun, der 
dahinter gelegene, ebenso wie der Randast hinter der Mitte des 
Seitendaches, und die Halsschild-Scheibe, heller holzbraun; 7.25 

bis 7 mm; Assam, Mts. Patkoy. T. assamensis Sp. f 

12(11), Fliigeldecken ohne rfitlichgelbe Querbinde. 

13(14). Die Scheiben des Halsschildes und der FHlgeldecken sind schwarz 
mit gelben Reliefflecken. Seitendach vom mit einem abgekttrz- 
ten, hinten mit einem bis an den Rand reichenden, schwarzen 
Ast. Das letzte Fiihlerglied ist weissgelb, die Basalglieder ha- 
ben belle Basis; das dritte died ist doppelt so lang ala das 
zweite, k&um kiirzer als das vierte; 9 mal 8 nun. Kinabalu auf 

Borneo .... T. gracUtcomin Sp.* 

14(13). Scheiben des Halsschildes und der Fliigeldecken, sowie ein Rand- 
ast hinten hellbraun; auf den Fliigeldecken sind hellgriine 
Reliefflecke, Fiihler gelbbraun. Fliigeldecken hinten viel 
breiter abgestutzt 8.5 mal 8 mm. Sumatra.... T. fallaciosa Sp. 

Genus METRIONA Weise 

Ueber Metriona circumdata H, habe ich schon geschrieben 10 
und zwei ihr nahe verwandte Arten aus Neu-Guinea und von 
den Molukken abgesondert; die Metriona trivittata F. wurde als 
Basse der circumdata angesprochen; im fibrigen habe ich schon 
damals darauf hingewiesen, dass die Art in eine Reihe von Lo~ 
kalrassen zerffillt, deren Abgrenzung und Studium reicheres Ma¬ 
terial mit genauen Fundorten erfordern, als mir damals zur 
Verfiigung stand. 

Biese Voraussetzung ist seitdem teilweise erfiillt worden; ins- 
besonders von den Philippinen liegen mir jetzt zahlreiche Stiicke 
vor, die mir ermoglichen einige Lokalforraen festzustellen, 

METRIONA CIRCUMDATA H. Mbip. MINDANAOBNBIS .ob*p. nor. 

Mannchen sehr kurz und breit, Weibchen viel linger und 
schm&ler. Halsschild vorne und hinten gleichartig gerundet, 
mit massig schmal verrundeten Ecken in der L&ngsmitte; die 
Fliigeldecken sind beim MSnnchen fast doppelt so breit, kaum 
l&nger als breit, mit seitlich vom Halsschild weit abstehenden, 
wenig scharfen schwach vorgezogenen Schulterecken; beim 
Weibchen sind die Fliigeldecken nur urn etwas mehr als die 

• Vereinssch. d. Ges. Luxemb. Naturfr, (1926) 58. 

•Stott Ent Ztg. 76 (1916) 288. 

"Ann. Mus. Nat Hung. 1 (1908) 128. 
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H&lfte breiter als der Halsschild, um ein Viertel l&nger ala breit; 
die Schulterecken treten nach aussen weniger vor. Auf dem 
Halaachild 1st vor dem Schildchen ein echmaler, an der Spitie 
kurz gegabelter L&ngsstrich; sehr selten setzt er etch vorne nach 
den Seiten fort und es zeigt sich an der Basis noch beiderseits ein 
schr&ger Queratrich, welche Zeiehnung ganz klar zu der bei der 
typischen circumdata h&uflgeren Zeiehnung mit zwei birnfbrmi- 
gen, gelben Flecken auf der Basalmakel hinttberleitet Das 
Schildchen ist achwarz, oft mit einem gelben Flecke. Auf den 
FlUgeldecken ist eine grosae schwarze Make!, welche an der 
Basis bis zum vorletzten, selten nur bis zum zweitletzten Punkt- 
streif reicht, an der Seitendachbrticke fast immer tief bis zum 
sechsten Streif ausgerandet ist (diese Ausrandung fehlt bei 
einem einzigen Stttcke von Nord-Mindanao), sich darauf wieder 
bis zum vorletzten Streif erweitert und hinten noch zweimal 
ausgerandet ist; auf jeder Decke sind normal sieben gelbe, kaum 
erhabene, aber von den Punktreihen nicht durchsetzte, daher 
glatte Flecke, einer an der Basis, ein grdsserer neben der 
Hockerstelle, zwei dann hintereinander an der Naht, und drei 
in der Mitte der Decke, davon der mittlere mehr innen, der letzte 
schr&g hinter der Ausrandung; oft ilieasen einzelne derselben, 
besonders jener an der Hockerstelle, mit dem schr&g hinter ihm 
stehenden zusammen, und die bekannte x-formige Zeiehnung 
wird angedeutet. 

Metriona catenata, die eine entfernt khnliche Zeiehnung ist 
im allgemeinen, kleiner, mehr gewOlbt, die Schulterecken sprin- 
gen seitlich weniger vor, die Flecke sind hdher relief, die birnfOr- 
mige Zeiehnung des Halsschildes meist vollstftndig. 

Metriona circumdata Mindanao ensis ist auf Mindanao sehr 
h&uflg; ich kenne sie von Nord-Mindanao (ohne naheren Fund- 
ort), Dapitan, Dansalan, Zamboanga, Davao (Baker, War¬ 
burg)', Surigao (, SchuUze), ferner von den Nachbar-Inseln 
Siargao: Cabuntug, und Samar: Catbalogan; bei diesem letzten 
Stticke ist der Halsschild einf&rbig gelb; 5 mal 4.5 bis 5.5 mal 
5 Him- 

METRIONA CIBCUMDATA B. Mk*. POLILLOKNSIS nhv. nor. 

Von dieser Form liegen mir nur zwei Stflcke vor, die aber ganz 
ilbereinstimmen und von verschiedenen Sammlern auf der von 
Mittel-Luzon fistlich gelegenen, kleinen Insel Polillo gesammelt 
wurden. Diese Form ist sehr gross (6 bis 5.26 mm), der 
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Halsschild ist vorne weniger als hinten gerundet, so dass die 
Ecken vor der Mitte liegen, die Flllgeldecken haben kaum er- 
weiterte Seiten und stark nach vorne, aber nicht nach aussen 
vorgezogene Schulterecken; sie sind auch verh&ltnism&ssig hoch 
gewdlbt. Der Halsschild ist einfSrbig gelb, auf den Fliigeldeck- 
en sind die Naht bis zur Mitte, an der Hbckerstelle breiter, 
und je eine Aussenbinde schwarz; letztere ist breit, aussen 
schwach ausgerandet, beginnt auf der Schulterbeule und gefat 
bis hinter die Mitte schrag nach hinten, anfangs vom vorletzten, 
sp&ter vom drittletzten Streif aussen begrenzt. 

Das eine der beiden Stticke ist in meiner Sammlung, das 
zweite in der von Herm W. Schultze. 



NEW OR LITTLE-KNOWN TIPULIDiE FROM EASTERN 
ASIA (DIPTERA), XIV 1 

By Chahles P. Alexander 
Of Amherst, Massachusetts 

THREE) PLATES 

The majority of the species described herewith were taken 
by the Reverend David C. Graham on the border between western 
China and Tibet, the types being contained in the United States 
National Museum. A smaller number of Japanese crane flies 
were captured by Messrs. Esaki and co-workers at the Kiushiu 
Imperial University, and by Messrs. Imanishi, Machida, Naka¬ 
mura, Sakaguchi, and Yasumatsu. The material sent by Messrs. 
Esaki and Yasumatsu is preserved in the entomological col¬ 
lection of the Kiushiu Imperial University; that sent by Messrs. 
Imanishi, Machida, Nakamura, and Sakaguchi is contained in 
my collection, through the kindly interest and cooperation of 
the entomologists in question. I wish to express my deep thanks 
to all of the above-mentioned gentlemen, and to Dr. John M. 
Aldrich, of the United States National Museum, through whose 
intervention I have been able to study the very valuable Graham 
material. 

The crane flies from the China-Tibet border are of unusual 
interest in that they include certain specimens that were taken 
at the highest altitude ever reported for these flies; namely, 
17,000 feet. The highest previous station was at Phusi-La, 
Tibet, altitude, 16,500 feet, recorded by Edwards.® 

TIPULINAS 

T1PULA (BCHUMMILLA) ESAKI AN A ap. nor. Flat* 1. It. I; Plat' J. fl(. M 

Belongs to the variieomis group; antennse (male) elongate, 
bicoloroos; mesonotal praescutum light brown, with three darker 
brown stripes, the median one further divided by a capillary 
darker median vitta; fore femora dark brown, remaining femora 

* Contribution from the entomological laboratory, Maeaachuaetta State 
College. 

'Ann. A Mag. Nat. Hist. X 1 (1928 ) 681-708. 
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more brownish yellow, with the tips narrowly dark brown; 
tibiae and tarsi black; wings with a faint brown tinge, the 
outer portion of cell R z strongly infumed; m-cu connecting 
with M a+4 at about one-third its length; male hypopygium with 
the median lobe of the tergite relatively small, densely setiferous. 

Male. —Length, about 9 millimeters; wing, 8.6; antenna, 
about -5. 

Frontal prolongation of head testaceous-brown; nasus dis¬ 
tinct; palpi with basal segments pale brown, the outer seg¬ 
ments brownish black. Antennae (male) elongate, as shown 
by the measurements; basal three segments yellow; succeeding 
segments bicolorous, the basal enlargement black, the elongate 
apical portion light yellow, on outer segments somewhat ob¬ 
scured. Head brown, with a narrow median darker vitta 
on vertex. 

Mesonotal praescutum light brown, with three darker brown 
stripes, the median one paler at anterior end, divided by a 
capillary darker median vitta; scutal lobes light brown, each 
with two darker brown areas; scutellum and mediotergite darker 
brown, sparsely pruinose. Pleura obscure yellow, variegated 
with brown on anepisternum, ventral sternopleurite, dorsal 
pteropleurite, and on pleurotergite. Halteres yellow, the base 
of knob infuscated. Legs with the coxae and trochanters yel¬ 
lowish testaceous; fore femora dark brown, paler at bases; 
middle and hind femora more obscure brownish yellow, the tips 
narrowly dark brown; tibbe and tarsi black. Wings (Plate 1, 
fig. 1) with a faint brownish tinge, the outer three-fourths of 
cell R. strongly infumed; cell C pale brown, cell Sc yellow; 
very narrow brown seams along veins Cu, m-cu, and anterior 
cord; whitish areas before and beyond stigma and across cell 
1st M.,; veins brown, white in the obliterative areas. Vena¬ 
tion: m-cu connecting with M, +4 at about one-third its length. 

Abdominal tergites obscure brownish yellow, narrowly mar¬ 
gined laterally and caudally with blackish; basal sternites more 
yellowish, the outer ones darkened. Male hypopygi um (Plate 
2, fig. 23) with the ninth tergite, 9t, produced medially into 
a spatulate lobe that is narrower and smaller than in bmdicola, 
the entire surface covered with conspicuous erect setulse, not 
transversely furrowed and nearly glabrous, as in inndicola. 
Inner dististyle, id, with the beak not in alignment with the 
margin of the blade, but with a slight but distinct emargina- 
tion at the point of union of the two. 

Habitat .—Japan (Kiushiu). 
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Holotype, male, Sobosan, Bungo, July 13, 1931 (Esaki and 
Fujtno). 

Tipula ( SchummeUa ) esakiana is named in honor of my dear 
friend and colleague. Professor Teiso Esaki, to whom 1 am 
particularly indebted for cooperation in making known the rich 
tipulid fauna of Japan. In its small size and general appear¬ 
ance, it much resembles T. ( S .) acifera Alexander (Japan: 
Shikoku), which, however, has the male hypopygium entirely 
different in structure, the median lobe of the tergite being 
nearly cylindrical or slightly narrowed outwardly. 

TIPULA (SCHUMMEUA) HONOHIFICA ip. an. Plata 1. it. 2; Flat* J. If- *4. 

Belongs to the continuata group; mesonotal praescutum ob¬ 
scure yellow, with three conspicuous brown stripes that are 
narrowly bordered by still darker brown, the midline of prse- 
scutum thus with a double line of the latter color; antennal 
flagellum black; head orange, anterior vertex with a capillary 
black vitta; pleura variegated dark brown and obscure yellow; 
femora obscure yellow, with a nearly terminal dark brown 
ring; wings cream-yellow, the costal border brighter yellow, 
the disk with a heavy dark pattern; Rs about one-half longer 
than m-cu; male hypopygium with the inner dististyle extended 
into an acute blackened beak. 

Male. —Length, about 13 millimeters; wing, 15. 

Frontal prolongation of head orange, brown on sides; nasus 
lacking; palpi brown, the first segment paler. Antennae with 
scape and pedicel yellow; flagellum black; flagellar segments 
with basal enlargement small, verticils unilaterally arranged. 
Head deep orange, the anterior vertex with a capillary blade 
median line. 

Anterior pronotum brown, narrowly yellow on median line; 
posterior pronotum broadly sulphur-yellow medially. Mesono¬ 
tal praescutum obscure yellow, with three, conspicuous, dark 
brown stripes that are narrowly bordered by still darker brown, 
the mesal borders of the intermediate stripes forming two deli¬ 
cate parallel vitta* that lie so close as to appear almost single; 
scutal lobes dark brown, the medial region paler; scutellum and 
mediotergite brown, obscurely paler on median portion. Pleura 
chiefly dark brown, variegated by obscure yellow on dorsal 
anepisternum and sternopleurite; meron chiefly yellow; ventral 
pleurotergite conspicuously light yellow. Halteres elongate, the 
stem dirty yellow, the knobs clear light yellow. Legs with the 
coxa brownish yellow; trochanters obscure yellow; femora ob- 
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scure yellow, near tips narrowly dark brown, the extreme tips 
pale; tibiae and tarsi black, the extreme bases of former some¬ 
what paler. Wings (Plate 1, fig. 2) with the ground color 
cream-yellow, cells C and Sc brighter yellow; stigma dark brown; 
an unusually heavy, paler brown, clouded pattern in most cells, 
restricting the ground to include most of cell M„ small areas 
before and beyond stigma, a small spot at origin of Rs, across 
fork of M and with areas in cells M, Cu, 1st A, and 2d A; cord, 
outer medial veins, and vein 2d A narrowly seamed with still 
darker brown; the brown clouds in cell M with triangular, more 
grayish centers. Venation: Rs relatively long for this subgenus, 
about one-half longer than m-cu; R m entire, the distal half 
pale, without trichia. 

Abdomen with the basal segments obscure yellow, variegated 
laterally with brown; segments six to nine black. Male hypo- 
pygium (Plate 2, fig. 24) with the caudal margin of tergite, 91, 
deeply notched medially, the lateral lobeB broadly rounded; notch 
relatively narrow, the margin heavily blackened; viewed from 
the side, the lateral lobes project ventrad into a small acute 
tooth; viewed from beneath and caudally, the whole outer margin 
of the tergite on ventral side is produced as an intensely black¬ 
ened flange, 9t. Outer dististyle, od, long, cylindrical, with 
conspicuous setae. Inner dististyle, id, small and simple, roughly 
triangular in outline, extended into an acute blackened spine, 
the entire cephalic border similarly blackened. Eighth sternite, 
8s, with dense, long, yellow setae on either side of a narrow, 
nearly glabrous, median area. 

Habitat. —China-Tibet border. 

Holotype, male, Yin-Kuan-Tsai, altitude 13,000 to 16,000 feet, 
July 25, 1930 (Graham). 

The nearest regional ally of the present fly is the smaller Tipida 
(Sckummelia) chumbiensis Edwards (Tibet), which differs in 
the short Rs, weakly patterned wings, differently colored fe¬ 
mora, and details of structure of the male hypopygium. 

TIPDU (ACDTUDU) INCORRUPTA a». »«. Plata J. t|. U. 

General coloration of thorax yellowish gray, the pnescutum 
with four brown stripes; antennae with basal three segments 
yellow, the succeeding segments weakly bicolorous, the basal 
enlargement dark brown, the remainder paler brown, the outer 
segments more uniformly darkened; wings pale brown, with an 
oblique whitish band before cord; cel’s beyond cord not va¬ 
riegated with pale areas; a dark spot in cell Cu before mid- 
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length; abdomen with basal four segments yellowish, the outer 
segments blackened; apical lobe of tergite simple, spiculose; 
eighth stemite unarmed. 

Male. —Length, 15 to 16 millimeters; wing, 18 to 19. 

Frontal prolongation of head light yellow dorsally, the sides 
broadly infuscated; nasus conspicuous, yellow; palpi dark brown. 
Antemue (male) with the basal three segments yellow, the 
succeeding segments weakly bicolorous, brown, the basal en¬ 
largements dark brown; outer segments more uniformly dark 
brown; terminal segment reduced to a mere thimble; verticils 
a little shorter than the segments. Head yellowish gray. 

Pronotum obscure yellow medially, darker laterally. Meso- 
notal praescutum yellowish gray, with four brown stripes, the 
intermediate pair widely separated; posterior sclerites of meso- 
notum chiefly yellowish gray. Pleura yellowish gray. Legs 
with the coxae yellowish gray; trochanters yellow, femora chiefly 
brown, the bases restrictedly light yellow, the tips narrowly 
still darker brown; tibiae and tarsi rather light brown. Wings 
with a nearly uniform pale brown tinge; prearcular and costal 
regions light yellow; an oblique whitish band before cord, ex¬ 
tending into base of cell M,; a less distinct pale spot in outer 
third of cell M, adjoining vein Cu; cell Cu pale, with a dark 
spot before midlength; cells beyond cord uniformly darkened; 
veins brown, paler in the obliterative areas. Venation: Petiole 
of cell M t longer than m. 

Abdomen with basal four segments orange-yellow, the ter- 
gites narrowly darkened sublaterally; segments five to nine, 
including hypopygium, black, the outer dististyle of the latter 
conspicuously whitened. Male hypopygium (Plate 2, fig. 25) 
with the apical lobe of the ninth tergite, 9t, simple, spiculose. 
Inner dististyle, id, as shown, the spinulose setae at apex rela¬ 
tively sparse. Eighth sternite, 8s, with the caudal margin 
rounded, not at all produced, the median region with a roughly 
triangular area of setae. 

Habitat .—China-Tibet border. 

Holotype, male, near Tang-Gu, altitude 14,000 feet, August 
8 to 6, 1980 ( Graham ). Paratopotypes, 8 males. Paratype, 1 
male, Yu-Long-Gong, altitude 14,000 feet, August 14, 1980 
(Graham). 

The present fly rather closely resembles Tipula ( Acuttpula ) 
yunnanica Edwards in coloration, differing in the details of pat¬ 
tern of antennae, thoracic notum, and wings, and In the structure 
of the male hypopygium, notably in the conformation of the 
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eighth sternite. There are evidently several other allied species 
of this particular group of flies in the high mountains of central 
Asia. 

The subgenus Acutipula Alexander, as modified by Edwards, 
is represented by numerous species in the eastern Palsearctic 
region. Among these may be listed from the higher Himalayas, 
western China, and Tibet, the following species: Tipvla atimt- 
zensis Edwards, biramosa sp. nov., brunnirostrie Edwards, cinc- 
toterminalis Brunetti, fumicosta Brunetti, fumifascipennis Bru- 
netti, graphiptera sp. nov., ineorrupta sp. nov., Intacta Alexander, 
interrupta Brunetti, megaleuca sp. nov., munda Brunetti (vicaria 
Walker, preoccupied), princeps Brunetti (including fuacinervis 
Brunetti), quadrinotata Brunetti, robusta Brunetti, tenuipes Bru¬ 
netti (indudes walkeri Brunetti, a re-naming of fvlvipennie 
Walker, nec De Geer), subturbida Alexander, and yunnanica Ed¬ 
wards. Tipvla brunnicoeta Brunetti is more doubtfully a mem¬ 
ber of the subgenus. Additional species from eastern Siberia, 
Japan, Formosa, and Malaysia, indude bipenicillata Alexander, 
bubo Alexander, cockerelliana Alexander, de meijerei Edwards, 
kuzuensis Alexander, saitamae Alexander, shirakii Edwards, 
tokionie Alexander, and turbida Alexander. 

nruLA (ActrriruLA) graphii’tkra *>. »>. 

Allied to bubo; general coloration gray, the prsescutum with 
four darker gray stripes that are narrowly bordered by darker; 
antennae bicolorous; femora yellow, the tips conspicuously black¬ 
ened; wings brown, variegated with white, forming longitudinal 
areas that are narrowly connected across cell 1st M 2 ; abdominal 
tergites reddish brown, darker sublaterally and with a capillary 
median vitta. 

Female. —Length, about 25 millimeters; wing, 21 to 22. 

Frontal prolongation of head dark reddish brown, the dorso- 
median portion and nasus dark brown; palpi black. Antenne 
with the scape and pedicel obscure yellow; flagellum obscurely 
bicolorous, the basal enlargement of each segment black, the 
remainder brownish yellow, the bicolorous effect persisting to 
the end of organ; verticils long and conspicuous. Head gray, 
the posterior vertex with vague indications of a capillary darker 
line. 

Pronotum ocherous. Mesonotal prsescutum yellowish gray, 
with four darker gray stripes that are vaguely and insensibly 
bordered by brown, most evident along the mesal edge of the 
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lateral stripe; scutum light gray, each lobe with a darker gray 
area that is bordered by brown; median line of scutum with a 
brown area; scutellum and mediotergite gray. Pleura gray, 
somewhat darker on the anepisternum and ventral stemopleurite; 
ventral pleurotergite more yellowish; dorsopleural membrane 
ocherous. Halteres with stem reddish brown, the knobs darker. 
Legs with the cox® gray pruinose; trochanters yellow; femora 
yellow, the tips conspicuously blackened; tibiae obscure yellow, 
the tips narrowly dark brown; tarsal segments passing into 
brown. Wings brown, conspicuously variegated by white areas, 
forming narrow longitudinal streaks, as follows: Bases of cells 
Cu, 1st A, and 2d A, the apices of these cells extensively dark¬ 
ened ; a square brown spot before midlength of cell Cu; a large 
whitish area before cord, occupying cell Ri, outer half of R, and 
at near midlength of M; a narrow outer white stripe includes the 
narrow bases of cells M, to M 4 , inclusive, together with the 
outer half of cell R s , the two white fasci® last described being 
connected across basal half of cell 1st M,; veins brown, somewhat 
paler in the white areas; prearcular region brownish yellow. 

Abdominal tergites reddish brown, with a very narrow but 
almost continuous capillary, brown, median vitta, and much 
broader sublateral stripes that are brown internally and more 
reddish brown externally; lateral borders of tergites buffy; ster- 
nites chiefly yellow. Ovipositor with the cerci long and straight. 

Habitat. —China-Tibet border. 

Holotype, female, Yu-Long-Si, altitude 15,600 feet, July 23, 
1930 (Graham). Paratypes, 1 female, Yu-Long-Gong, altitude 
14,000 feet, August 14,1930; 1 female, Tatsienlu, altitude 8,000 
to 9,000 feet, August 16, 1930. 

Tipula (Acutipula) graphiptera is most similar to T. (A.) 
bubo Alexander, differing most evidently in the distribution of 
the white wing areas, the ones in cells R and M being broadly 
connected, whereas in bubo they are broadly interrupted and 
separated across the outer ends of cells R and M. 

TIPULA (ACUTIPULA) MKGALKUCA *p. m. 

Allied to bubo; general coloration gray, the pnescutum with 
four darker gray stripes; antennal flagellum bicolorous; legs 
yellow; wings brown, with an unusually wide, white, longitudi¬ 
nal stripe extending the entire length; abdominal tergites buffy, 
with a broad blackish sublateral stripe on either side and a nar¬ 
row, broken, median brown vitta. 
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Female. —Length, about 25 millimeters; wing, 28. 

Frontal prolongation of head brown, sparsely pruinose; naaus 
elongate; palpi brownish black. Antenna with scape and pe¬ 
dicel yellow; flagellum bicolorous, the basal enlargement of each 
segment brown, the remainder of the segment obscure yellow, 
on outer segments passing into brownish yellow; verticils much 
longer than the segments. Head gray. 

Mesonotal prsescutum light gray, with four darker gray 
stripes that are relatively ill-delimited against this ground; 
scutum light gray, the lobes variegated with darker gray; 
posterior sderites of mesonotum gray, the caudal portion of 
mediotergite more yellowish. Pleura chiefly ocherous or yel¬ 
low, the anepisternum and ventral sternopleurite more grayish; 
ventral pleurotergite immediately above root of halteres con¬ 
spicuously infuscated. Halteres with the extreme base of stem 
and apex of knob pale, the intermediate portion dark brown. 
Legs with the coxae and trochanters obscure yellow; remainder 
of legs pale yellow, only the outer tarsal segments darkened. 
Wings with the ground color brown, extensively striped longi¬ 
tudinally with white; prearcular region light yellow; the white 
longitudinal stripe includes the base of cell 2d A, all but the outer 
ends of cells 1st A and Cu, crosses into cell M at beyond mid¬ 
length, thence to wing tip, involving the outer third of cell R, 
much of cell R, before stigma, all of 1st M„ broad bases of cells 
Mj, 2d Ma, M«, and M 4 , and all but the basal-cephalic portion of 
cell R b ; a small brown spot before midlength of cell Cu rep¬ 
resents the area commonly found in this subgenus; veins brown, 
paler in the whitish areas. Venation: Rj+i persistent; m-cu 
longer than Rs; M longer than petiole of cell M,. 

Abdominal tergites buffy yellow, with a broad, blackish, sub¬ 
lateral stripe on either side; dorsomedian area of tergite with 
a very narrow and interrupted median brown vitta, broken on 
posterior fourth of each segment; lateral borders of tergite 
broadly and conspicuously pale; basal tergite dark brown; basal 
sternites chiefly pale, the outer segments more darkened. Ovi¬ 
positor with the cerci long and straight, slender; hypovalv* 
shorter and a little deeper. 

Habitat. —China-Tibet border. 

Holotype, female, Tatsienlu, altitude 8,000 to 9,000 feet, 
August 16, 1980 (Graham). Paratopotype, female. 

Tipula ( Aeutipula ) megaleuca is quite distinct from all other 
species that are allied to bubo Alexander, in the yellow legs 
and very conspicuous, uninterrupted, white wing stripe. 
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tipula (Mvnrvu) m«m «. «w. pm* i. u . k put, x, in. m. it. 

Allied to mwnda; mesonotum gray, the pronotum and pleura 
yellow; wings unmarked except for the stigma and brown costal 
border; male hypopygium with the inner dististyle produced 
caudally into two slender spines. 

Male. —Length, about 22 to 24 millimeters; wings, 24 to 25.5. 

Frontal prolongation of head deep orange; nasus long and 
slender; palpi dark brown, the incisures of the intermediate 
segments pale. Antennae relatively short, slightly shorter than 
the palpi; basal three segments yellow, succeeding segments 
bicolorous, the basal enlargement black, the apical portion yel¬ 
low; terminal segment small, dark-colored, subequal to the basal 
enlargements of the other segments; verticils very long and 
conspicuous, as in the group. Head gray. 

Pronotum obscure orange-yellow. Mesonotum gray, the 
praescutum without distinct stripes. Pleura obscure yellow, 
the dorsopleural membrane more orange. Halteres brown. 
Legs with the coxae and trochanters light yellow; femora light 
brown, the tips dark brown or black; tibiae and basal three 
tarsal segments light brown, the tips narrowly and insensibly 
darkened; terminal tarsal segments black. Wings (Plate X, 
fig. 3) grayish subhyaline, the stigma and costal region more 
infumed, especially the brown cell Sc; central portion of disk 
in cells M and Cu somewhat clearer, more grayish subhyaline; 
obliterative areas at cord restricted in area and inconspicuous; 
veins brown. Venation: Second section of vein M !+2 gently 
arcuated, widening cell 1st M,; petiole of cell M, subequal to 
or a little shorter than m. 

Basal abdominal tergites yellow, with a nearly lateral, brown, 
longitudinal stripe that widens on the fourth and succeeding 
segments to cover almost the whole sclerite, the lateral margins 
pale gray; basal four or five sternites yellow, the outer seg¬ 
ments and hypopygium dark brown. Male hypopygium (Plate 
2, fig. 26) with tiie tergite, 9t, chiefly fused with the sternite, 
9«; basistyle fused with sternite, except beneath. Ninth ter¬ 
gite, 9 1, tumid and dark-colored, with numerous setae, the caudal 
margin produced medially into a slender yellow rod that is 
weakly bifid at apex, each half set with conspicuous black 
spicules. Outer dististyle (Plate 2, fig. 27, od) broadly ob¬ 
tuse, pale, with unusually sparse sets that are chiefly marginal 
in distribution. Inner dististyle, id, with the caudal margin 
produced into two slender sclerotized horns. Eighth sternite. 
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8«, with a rounded median notch* on either aide of which is a 
dense brush of long yellow setae. 

Habitat .—China (Szechwan). 

Holotype, male, Fu-Lin, altitude S,800 to 8,200 feet, 1928 
(Graham). Paratopotype, male. 

The nearest described ally is Tipula { Acutipula ) nrnnda Bru- 
netti, which differs conspicuously in the longer, more nearly 
unicolorous antennae and in the structure of the male hypopy- 
gium, notably of the inner dististyle. 

TIPULA (VBSTIPLBX) GRAHAM! ap. Mr. PI>U 1, it. i: Plat* i. u. SB. 

Size large (wing, over 20 millimeters); mesonotum gray, 
the prsescutum with four more olive-gray stripes that are nar¬ 
rowly bordered by brown; tips of femora narrowly black; wings 
brown, variegated by darker brown and cream-colored areas, 
including a conspicuous postarcular brown area in cells R and 
M; male hypopygium with the tergite divided medially by pale 
membrane; basistyle produced dorsally into a powerful black 
spine. 

Male. —Length, about 19 to 20 millimeters; wing, 22 to 23. 

Female. —Length, about 27 to 80 millimeters; wing, 23 to 25. 

Frontal prolongation of head narrowly yellow above, some¬ 
what darker on sides; palpi dark brown. Antennae (male) 
12-segmented, relatively short, about as long as the palpus; 
scape and pedicel yellow; basal segment of flagellum brown, the 
outer segments uniformly darker brown; basal enlargements 
of segments weak; verticils exceeding the segments; terminal 
segment small. Front light yellow, posterior sclerites more 
brownish yellow. 

Mesonotal prsescutum gray, with four more olive-gray stripes 
that are narrowly bordered by brown; interspaces more brown¬ 
ish gray; scutum yellowish gray, the lobes with olive-gray areas, 
the median region with a capillary dark line; scutellum yellow, 
with a median brown vitta; mediotergite reddish brown, with a 
capillary, brown central line. Pleura grayish yellow, the dorso- 
pleural membrane yellow. Halteres yellow, the knobs dark 
brown, their apices pale. Legs with the coxse yellowish gray; 
trochanters yellow; femora pale brown, the tips narrowly black, 
the amount about equal on all legs; tibia and tarsi brown. 
Wings (Plate 1, fig. 4) with the ground color brown, variegated 
by darker brown and cream-colored areas; the darkest area 
is the stigma; paler brown spots in bases' of cells R and M, 
at origin of Rs, in cell Ri just before the stigma, and along 
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anterior cord; the creamy areas include a poststigmal fascia 
extending from C to cell R, but not connecting with the more 
whitish obliterative streak across cell 1st M,; other large creamy 
areas in cell R, beyond origin of Rs, subbasally in cells R and 
M, a large area before outer end of cell M, most of cell Cu 
and as conspicuous markings at base and near outer end of the 
anal cells; veins brown. Venation: Petiole of cell M, short, 
less than m, usually about one-half the length; m-cu on M, a 
short distance beyond origin. 

Basal four abdominal segments orange-yellow, the tergites 
narrowly trivittate with dark brown, the lateral areas broadly 
interrupted; remaining abdominal segments, including hypo- 
pygium, black. Male hypopygium (Plate 2, fig. 28) with the 
suture between tergite, 9t, and sternite, 9s, poorly indicated; 
baaistyle entirely cut off by a suture. Ninth tergite, 9t, com¬ 
pletely divided on midline by pale membrane, each half with an 
outer triangular brown lobe and a conspicuous blackened lobe 
nearer the midline; mesal region of cephalic portions of ter¬ 
gite densely setiferous. Baaistyle, 6, produced dorsad and 
slightly caudad into a stout black spine. Outer dististyle, od, 
dusky, clavate in outline, with abundant small set*. Inner 
dististyle, id, as shown. Eighth sternite, 8s, with the median 
region broadly pale and membranous, giving the erroneous im¬ 
pression of being marginate on caudal border. 

Habitat. —China-Tibet border. 

Holotype, male, Tatsienlu, altitude 8,000 to 9,000 feet, August 
16, 1930 (Graham). Allotopotype, female. Paratopotypes, 1 
female; paratypes, 1 male, near Tang-Gu, altitude 14,000 feet, 
August 3 to 6, 1980 ; 5 females, Yu-Long-Gong, altitude 14,000 
feet, August 14, 1930. 

Tvpula (Veatiplex) grohami is named in honor of the col¬ 
lector, the Reverend David C. Graham, who has added very 
materially to our hitherto scanty knowledge of this prolific 
region. The species is readily told from other regional members 
of the subgenus by the combination of large size, darkened 
area near arculus of wings, and the structure of the male hy¬ 
popygium, as the divided ninth tergite and produced basistyle. 
The latter feature is found in several other smaller members 
of the group, as himalayensis, mgroapicaUs , pleuracantha, serri- 
cauda, serridens, styUgera, subtincta, and probably others. 

The subgenus Veatiplex Bezzi, as redefined by Edwards to 
include the arctica and himalayensis groups of the genus, is 



518 The Philippine Journal of Science im 

well-defined in the female sex by the somewhat remarkable 
ovipositor, with powerful serrulate cerci and greatly reduced 
hypovalvw. The group is greatly developed in the eastern 
Palsearctic region. Among the species known from the higher 
Himalayas, western China and eastern Tibet, are the following: 
avieularia Edwards, divisotergata Alexander, edentata Alex¬ 
ander, grahami sp. nov., himalayen&is Brunetti, inaequiden- 
tata Alexander, nigroapicalis Brunetti, nigrotibidlie Brunetti, 
pleuraeantha Edwards, quasimarmoratipennia Brunetti, repoaita 
Walker (including brevis Brunetti), scandens Edwards, etyligera 
Alexander, subscripta Edwards, mbtincta Brunetti and tardi- 
grada Edwards. Additional species from eastern Siberia, east¬ 
ern China, Japan, and Formosa include asio Alexander, biserra 
Edwards, kuwayamai Alexander, nokonis Alexander, serricauda 
Alexander, sertidens Alexander, subapterogyne Alexander, sub¬ 
centralis Alexander, teshionis Alexander, and verecunda Alex¬ 
ander. Species with marbled wings that closely simulate mem¬ 
bers of this subgenus but do not belong to Vestiplex include 
bodpa Edwards, marmoratipennie Brunetti, teaselatipennis Bru¬ 
netti, trilobata Edwards, and members of the thibetana group, 
as gregoryi Edwards, griseipennis Brunetti, hobeoni Edwards, 
thibetana de Meijere, waltoni Edwards, and wardi Edwards. 

TIPULA (LUNATIPULA) TRAN8FIXA ip. nor. Plate 1. ts. Si Plate I. •*. 1». 

General coloration of thorax buffy to gray, the prsescutum 
with four ill-defined brown stripes; antennae (male) elongate, 
if bent backward extending to the second abdominal segment, 
chiefly yellow; femora and tibiae yellow, the tips narrowly 
brownish black; wings with a strong yellow tinge, the stigma 
darker; small cream-colored areas before and beyond stigma, 
in cell 1st M, and in outer end of cell M; abdomen yellow, the 
subterminal segment more or less darkened; male hypopygium 
with a pair of pale spatulate blades and another pair of decurved 
hooks jutting caudad from the notch of the ninth sternite. 

Male.—Length, 14 to 17 millimeters; wing, 15 to 17. 

Female.—Length, 17 to 22 millimeters; wing, 14 to 17. 

Frontal prolongation of head yellowish; nasus long and 
slender; palpi brownish yellow to brown. Antenme (male) rela¬ 
tively long, if bent backward extending about to the base of 
the second abdominal segment; in female shorter, about reaching 
the wing root; organ chiefly yellow, the basal enlargements of 
the segments small and darkened: verticils shorter than the seg- 
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meats (male) or a little longer than segments (female). Head 
dull gray, more yellowish gray in front. 

Mesonotal prescutum huffy, more grayish laterally, with four 
brown stripes that are relatively ill-deiined; scutal lobes gray, 
variegated with brown; posterior sclerites of mesonotum buffy 
with vague indications of a capillary brown line. Pleura buffy 
gray. Halteres yellow, the knobs infuscated. Legs with the 
coxse buffy gray; trochanters yellow; femora and tibiae yellow, 
the tips narrowly brownish black, somewhat broader on the 
former; basitarsi brownish yellow, the tips and remainder of 
tarsi dark brown; tibial spur formula 1-2-2; claws very small, 
simple. Wings (Plate 1, fig. 5) with a strong yellow to weakly 
brownish yellow tinge, the costal region more saturated; stigma 
brown; more cream-yellow areas before and beyond the stigma, 
across cord in cells M and 1st M., and as a small spot in cell M 
adjoining vein Cu; veins brown. Squama with a few small 
set®. Venation: R 142 entire; Ma +4 about one-half the basal 
section of M„; m usually longer than the petiole of cell M x . 

Abdomen yellow, in cases with segment eight (male) slightly 
darkened. Male hypopygium (Plate 2, fig. 29) of moderate size; 
tergite, 9£, and basistyle, b, cut off by sutures. Ninth tergite, 9t, 
transverse, the caudal margin with a broad U-shaped notch 
that embraces the whole caudal end of the sclerite, the median 
portion with a further small notch; caudal margins of tergite 
blackened and microscopically roughened near midline. Outer 
dististyle small, narrowly clavate in outline. Inner dististyle 
id, with two blackened apical points, the outer more slender. 
From the notch of the ninth sternite jut two pairs of append¬ 
ages, 9s, consisting of an upper pair of pale spatulate blades and 
a more ventral pair of decurved hooks; a pendant lobe at caudal- 
mesal region of ninth sternite. Eighth sternite, 8s, moderately 
sheathing, its caudal margin straight, without armature of lobes 
or enlarged set®. Ovipositor with smooth, relatively slender 
valves; hypov&lv® small. 

Habitat. —China-Tibet border. 

Holotype, male, Yu-Long-Gong, altitude 14,000 feet, August 
14,1980 (Graham). Allotype, female, Tatsienlu, altitude 8,000 
to 9,000 feet, August 16, 1980. Paratopotypes, 4 of both sexes; 
paratypes, 9 of both sexes, with allotype; 1 male, Jedo Pass, 
altitude 12,000 to 16,000 feet, July 17 and 18, 1930; 1 female, 
Yu-Long-Si, altitude 15,600 feet, July 28, 1980; 1 male, near 
Tang-Gu, 14,000 feet, August 3 to 6,1930 (Graham). 
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There are rather numerous, generally similar species of Luna- 
tipula in Europe and eastern North America but I know of no 
regional forms that are at all similar to the present fly. The 
relatively elongate antennae, the deeply saturated wings, with 
restricted paler pattern, and, especially, the structure of 
the male hypopygium, serve to define the present fly. It may be 
noted that the peculiar armature jutting from the notch of the 
ninth sternite, which does not seem to represent any phalloaoxnic 
development, is often withdrawn into the body so as to be 
invisible in dry specimens. 

T1PULA OREAD A. ». an. Put, 1, it. I; put, I. It. H. 

Size large (wing, male, 24 millimeters); general coloration 
gray, the praescutum with a median brown stripe that is nar¬ 
rowly margined laterally with dark brown; lateral stripes less 
distinct; wings yellow, the veins narrowly seamed with dark 
brown, broader along cord; vein R* sinuous, slightly narrowing 
the cell on basal half; male hypopygium with the basistyle pro¬ 
duced caudad into a long obtuse point; a single dististyle. 

Male. —Length, about 20 millimeters; wing, 24. 

Frontal prolongation of head of moderate length, brownish 
gray; nasus short and stumpy; palpi with basal segment dark 
brown, the remainder black. Antennae with the scape and pe¬ 
dicel obscure orange; flagellum brownish black; basal enlarge¬ 
ments of segments moderately developed, with long conspicuous 
verticils that are about equal in length to the segments. Head 
yellowish gray, the posterior vertex more infuscated laterally. 

Fronotum brown laterally, more obscure yellow medially. Me- 
sonotal prsescutum light gray, with three stripes, the lateral 
stripes darker gray and ill-defined; median stripe more brown¬ 
ish gray, clearly defined by narrow dark brown borders that 
are broader on cephalic half of stripe; posterior sclerites of 
mesonotum light gray, the scutal lobes marked with vague 
darker gray areas; posterior portions of scutellum and medio- 
tergite more dusky. Pleura gray, the ventral pleurotergite 
light yellow. Halteres dusky, the apices of both stem and knob 
pale. Legs with the coxse gray; trochanters obscure yellow; 
femora and tibiae dark reddish brown, the outer tarsal segments 
blackened; tibial spur formula l-?-2, middle legs broken; claws 
small, with basal spine. Wings (Plate 1, fig. 6) relatively broad; 
ground color light yellow, the prearcular region deeper yellow; 
a much restricted dark brown pattern at origin of Rs and 
along cord; all longitudinal veins similarly seamed very nar- 
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rowly with dark brown; very pale gray clouds in centers of most 
cells, restricting the ground to an oblique band at cord, a post- 
stigmal area in cells R, and R„ bases of cells R and M, outer 
ends and bases of cells Cu and 1st A, and most of cell 2d A; veins 
dark. Squama setiferous. Venation: R 1+2 entire; R a sinuous, 
slightly narrowing cell R, before midlength; petiole of cell M x 
shorter than m; m-cu at fork of Mj M . 

Basal abdominal tergites obscure yellow, trivittate with dark 
brown, the lateral stripes more pruinose and interrupted on 
caudal portions of segments; lateral margins of tergites on outer 
two-thirds more grayish; outer segments and hypopygium chiefly 
blackened. Male hypopygium (Plate 2, fig. 30) very large; 
suture between tergite, 9£, and sternite, 9s, complete. Ninth ter- 
gite, 9£, large, the caudal margin with a very conspicuous U- 
shaped notch, at base of which lie two small triangular points; 
lateral lobes flattened, their tips obliquely truncated. Basistyle, 
b, cut off by a complete suture, its outer end produced caudad 
into a long subcylindrical lobe that narrows gradually to the 
blunt tip, the dorsal surface of this lobe with scattered, long, 
pale setae. Dististyle, d, single, the outer margin at base with a 
setiferous lobe which presumably is the homologue of the outer 
dististyle in those species where this is more evidently cut off 
from the main body of style. Phallosome, p, a small subquadrate 
mass. Eighth sternite, 8s, deeply notched medially, with an 
additional setiferous lobe on either side, together with a dusky 
liguliform lobe in the notch. 

Habitat. —China-Tibet border. 

Holotype, male, Yu-Long-Gong, altitude 14,000 feet, August 
14, 1930 (Graham). 

Tipula oreada may perhaps be referred to the subgenus Nip- 
potipula Matsumura but differs from the general type of the 
group in certain regards. The reduced wing pattern and the 
peculiar male genitalia, especially the long-produced basistyles, 
should make the species readily distinguishable among the large 
regional species allied to puleherrima Brunetti and thibetana 
de Meijere. 

TIPULA VAKIIPSTIOLAKIB *». nor. Plato I. If. Tj Plato *, ««. U. 

General coloration gray; prsescutum with three darker gray 
stripes; halteres dark brown; legs reddish brown, the tips of 
femora and tibia narrowly blackened; wings brown, variegated 
with white including a central streak that extends to the apex 
in cell R ( ; petiole of cell M t variable in length, from subequal to 
nnn—« 
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m to quite lacking; male hypopygium with the outer dististyle 
very small. 

Male .—Length, 16 to 17 millimeters; wing, 19. 

Frontal prolongation of head stout, gray pruinose; nasus 
lacking; palpi black, the terminal segment subequal to the 
second and third taken together. Antennse (male) of moderate 
length, if bent backward extending nearly to wing root; scape 
and pedicel obscure orange; flagellum black; segments with 
rather conspicuous basal enlargements; verticils subequal to or 
a little shorter than the segments. Head gray, suffused with 
brown, the occiput and narrow orbits clearer gray. 

Mesonotal prsescutum light gray, with three darker gray 
stripes, the median stripe narrowly margined with brown, the 
narrow lateral stripes more uniformly darkened; lateral borders 
of prsescutum more or less darkened; posterior sclerites of me- 
sonotum clearer gray, the midline of mediotergite impressed on 
posterior half. Pleura gray; dorsopleural membrane yellowish 
brown. Halteres dark brown. Legs relatively stout; coxse 
pruinose; trochanters brownish yellow; femora and tibise reddish 
brown, the tips very narrowly blackened, especially of the tibise; 
tarsi black, the proximal ends of basitarsi paler; tibial spur 
formula 1-2-2, the spurs long and slender, setuliferous; claws 
small, simple. Wings (Plate 1, fig. 7) with a strong brown 
suffusion in cells beyond cord, the basal cells paler; prearcular 
and costal regions more yellowish; a whitish streak runs almost 
the length of the wing, following vein M to cord, thence through 
cells 1st M, and bases of M„ 2d M„ and M a to the apex in distal 
half of R s ; other white streaks along vein M 4 , outer third of 
1st A, and in basal half of cell 1st A; the pale areas in stigmal 
region much reduced or lacking, most evident as a weak post- 
stigmal brightening; veins brown. Squama naked; macrotrichia 
of veins beyond cord short but relatively numerous, lacking on 
distal thirds of veins Ri +J and R„. Venation: Petiole of cell 
M, very variable in length, from subequal in length to m to quite 
lacking, in the latter case (including holotype) cell M, very deep 
and entirely sessile. 

Basal abdominal tergite gray; tergites two to six orange, 
broadly blackish gray on sides, the midline very narrowly 
darkened; sternites and outer tergites, including hypopyglmn, 
darkened. Male hypopygium (Plate 8, fig. 81) with the tergite, 
9 1, distinct from the sternite, 9«. Basistyle, h, very large, en¬ 
tire, not produced into lobes or spines. Ninth tergite, 9t, with 
the caudal margin deeply notched, the median region produced 
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caudad into a narrow, slightly decurved point; lateral lobes of 
tergite with mesal flanges to appear as flattened, paddlelike 
blades; anterolateral portions of tergal plate produced into 
long arms beneath the eighth tergite. Outer dististyle, od, un- 
sually small, only about one-third the length of the inner dis¬ 
tistyle, the latter flattened, approximately parallel-sided, the outer 
margin at base with a small tooth. Eighth sternite, 8s, deeply 
notched medially, the sides of notch with several powerful de¬ 
cussate sets, the outermost a large fasciculate bristle. 

Habitat. —China-Tibet border. 

Holotype, male, Yin-Kuan-Tsai, altitude 13,000 to 15,000 feet, 
July 25, 1930 (Graham). Paratypes, 2 males, Yu-Long-Gong, 
altitude 14,000 feet, August 14, 1930; 1 male, Yu-Long-Si, al¬ 
titude 15,600 feet, July 28, 1930 (Graham). 

Tiptrta variipetiolaris has the wings striped longitudinally 
with whitish, somewhat as in certain members of Acutipula 
or the tricolor group, but is very distinct in its structural de¬ 
tails, notably of the male hypopygium. No nearly allied species 
is known to me. 

TIPULA 8UBHUTILA *». nor. Plat* 1. t(. 8. 

Allied to mutiloides; general coloration brownish gray, the 
prescutum with four narrow brown stripes; frontal prolonga¬ 
tion of head abruptly light yellow on dorsal surface; nasus dis¬ 
tinct; antennae with basal four segments yellow, the outer seg¬ 
ments dark brown; femora yellowish brown, the tips dark brown; 
ground color of wings brown, with an incomplete pale cross¬ 
band beyond cord and three more or less confluent pale areas in 
cells R and M surrounding the origin of Rs; R 1+2 atrophied. 

Female. —Length, about 12 millimeters; wing, 11. 

Frontal prolongation of head conspicuously and abruptly light 
yellow on dorsal portion, the sides dark brown; nasus distinct; 
palpi dark brown. Antennae with the basal four segments yel¬ 
low, the succeeding segments dark brown; verticils about as 
long as the segment; terminal segment only a little shorter 
than the twelfth. Head gray laterally, broadly more infuscated 
on central portion. 

Hesonotum obscure brownish gray, the praescutum with four 
narrow brown stripes, the median interspace more or less 
suffused; median region of scutum gray, the lobes marked with 
dark brown; posterior sclerites grayish brown. Pleura gray. 
Halteres pale, the stem yellow, the base of knob light brown, 
the apex more whitish. LegB with the fore coxae gray, the 
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other coxae more yellowish; trochanters light yellow; femora 
yellowish brown, brighter yellow basally, the tips passing to 
dark brown; tibiae and basitarsi brown, the outer tarsal seg¬ 
ments dark brown; tibial spur formula 1-2-2; claws (female) 
small, simple. Wings (Plate 1, fig. 8) almost as in mutiloides; 
ground color brown; three nearly equal major whitish areas in 
cells R and M, in the former cell lying before and beyond 
the origin of Rs, in the latter cell immediately beneath this 
origin, these areas more or less confluent and very evident; 
white crossband beyond cord incomplete, scarcely attaining 
costa, entering the base of cell M a ; a distinct pale area in outer 
end of cell 1st A adjoining vein 2d A. Venation: R 1+l atro¬ 
phied; cell 1st M, a little longer than in mutiloides , cell M, 
shorter and wider. 

Abdomen with ground color yellow, the tergites with a me¬ 
dian brown stripe; sides of both tergites and sternites weakly 
pruinose. Ovipositor with the cerci slender, very gently up- 
curved, the tips subacute; hypovalv® compressed, narrowed to 
the pale acute tips. 

Habitat. —China-Tibet border. 

Holotype, female, Yu-Long-Si, altitude 15,600 feet, August 7, 
1980 (Graham). 

Tipula submutila is most generally similar and allied to T. 
mutiloides Alexander (western China), differing in the diag¬ 
nostic features above listed, especially the pattern of the prse- 
scutum, the pale dorsum of the frontal prolongation of head, 
yellowish brown femora, and other characters. 

TIPULA JEDOENSIB «p. u>. Plat* 1. Be. ». 

General coloration gray, the praescutum with four narrow 
brown stripes, the interspaces with conspicuous black setige- 
rous punctures; antennae black, the basal two segments yellow; 
femora with tips blackened, very broadly so on forelegs; wings 
whitish and brown, with a broad complete white fascia beyond 
cord; R m chiefly atrophied; abdomen yellow, the tergites tri- 
vittate with dark brown, the dark areas more extensive on 
outer segments; ovipositor with cerci long and straight. 

Female. —Length, about 14 to 15 millimeters; wing, 18 to 16. 

Frontal prolongation of head black, light gray pruinose dor- 
sally; nasus long; palpi black. Antennse with the scape and 
pedicel yellow; basal portion of first flagellar segment yellow, 
the remainder brown; succeeding flagellar segments black; ver- 
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ticlls not exceeding segments; terminal segment about one- 
third the length of the penultimate. Head brownish gray, the 
front and anterior orbits clearer gray; a capillary dusky line 
on vertex. 

Mesonotum light gray, the prescutum with four narrow brown 
stripes, the interspaces, including the midline, with conspicuous 
brown setigerous punctures; median region of scutum broadly 
gray, the lobes marked with brown. Pleura light gray, the 
dorsopleural region more buffy gray. Halteres pale, the knobs 
dark brown. Legs with the coxe light gray; trochanters ob¬ 
scure yellow; femora obscure yellow, the tips blackened, more 
broadly so on the forelegs where about the distal two-thirds 
are darkened, narrower on the other legs where only the nar¬ 
row tips are blackened; tibiae and tarsi black. Wings (Plate 
1, fig. 9) with the ground color extensively whitish, variegated 
by light and dark brown; prearcular and costal regions yellow; 
a broad complete white crossband beyond cord; similar white 
bands before cord in outer ends of cells R and M and near wing 
base in cells R to 2d A, inclusive; stigma brown, confluent with 
a major dark area on anterior cord; other paler brown areas 
include the wing tip, a broad band across wing from R to 
margin in cell 1st A, in cases interrupted in cell Cu; veins brown, 
yellowish in the pale areas. Squama naked. Venation: R 1+8 
chiefly atrophied, the base more or less persistent as a weak 
spur without trichia; cell 1st M, pentagonal. 

Abdomen with basal tergite gray; succeeding segments yel¬ 
low with a broad, median, brown stripe and somewhat nar¬ 
rower lateral stripes, the dark areas more extensive and more 
pruinose on outer segments, restricting the ground color to 
small, obscure, sublateral, yellow portions. Ovipositor with 
cerd long, Blender, and nearly straight, the margins smooth; 
hypovalv® shorter and more compressed. 

Habitat. —China-Tibet border. 

Holotype, female, Jedo Pass, altitude 12,000 to 15,000 feet, 
July 17 and 18, 1930 (Graham). Paratopotype, 1 female; 
paratype, 1 female, Tatsienlu, altitude 8,000 to 9,000 feet, 
August 16, 1930. 

The only other, approximately similar, regional species is 
Thpula eubmutila sp. nov., which differs in the pattern of the 
wings, body, and appendages. The dark setigerous punctures 
on the prssscutal interspaces are very conspicuous and char¬ 
acteristic. 
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TIPULA llULTIflTRIGATA sp. mt. Flat# 1, ft«. II* 

Mesonotum clear gray, the prsescutum with three dark brown 
stripes, the median one split by a capillary pale line; median 
area of scutum broadly gray, the dark areas on lobes lying far 
laterad; wings whitish, variegated with brown, including a 
complete, narrow, white crossband beyond cord; Ri+* atrophied; 
R 2 very Bhort or nearly lost by approximation of adjoining 
veins; M g+ < about one-third m; intermediate abdominal seg¬ 
ments with the lateral margins conspicuously silvery-white. 

Female. —Length, about 16 millimeters; wing, 14. 

Frontal prolongation of head narrowly brownish yellow above, 
darker brown on sides; nasus distinct; palpi black. Antennse 
with the scape obscure yellow, the basal half darkened; pedicel 
yellow; flagellum black; verticils exceeding segments. Head 
gray. 

Mesonotal prsescutum clear gray, with three, clearly defined, 
dark brown stripes, the median stripe split by a capillary pale 
vitta; scutum medially very broadly gray, the usual two dark 
areas of each scutal lobe lying far laterad; scutellum blackened, 
damaged in type; mediotergite gray, with a narrow dark brown 
median line, the posterior portion of sclerite more darkened. 
Pleura gray, the dorsopleural region buffy. Halteres yellow, 
the knobs dark brown. Legs with the coxse gray pruinose; tro¬ 
chanters yellow; femora yellowish brown, the tips dark brown, 
relatively narrow and subequal in amount of both fore and 
hind legs (middle legs broken); hind femora with the central 
portion weakly darkened, leaving the narrow base yellow, with 
indications of an obscure yellow subterminal ring; tibiae and 
baBitarsi brownish yellow, the tips narrowly darkened; outer 
tarsal segments more uniformly blackened, tibial spur formula 
l-?-2. Wings (Plate 1, flg. 10) whitish, with a strigate brown 
pattern that is arranged much as in tetragramma Edwards; 
cells C and Sc clear light yellow; a complete but narrow white 
crossband beyond cord; outer end of cell R, conspicuously white 
but outer end of cell R» uniformly darkened; cells R and It 
basad of origin of Rs with the dark markings much restricted 
in area; cell 2d A clear; veins chiefly dark brown. Squama 
naked. Venation: Tip of R 1+g atrophied; R, punctiform, so 
Ri touches Ra +$+ «or nearly so; Rs long, slightly exceeding twice 
m-cu; petiole of cell M, exceeding m. 

Abdominal segments obscure yellow, trivittate with dark 
brown, on the fifth and succeeding segments the yellow colora¬ 
tion passing into gray; both tergites and steraites on segments 
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two to seven, inclusive, with the lateral margins narrowly 
silvery. Ovipositor with the basal shields shiny black; cerci 
blackish, reddish basally, relatively straight and slender, the 
margins smooth. 

Habitat. —China-Tibet border. 

Holotype, female, Yu-Long-Si, altitude 15,600 feet, August 7, 
1930 (Graham). 

Tipula multiatrigata is most nearly allied to the larger and 
broader-winged T. latistriga Edwards (northeast Burma), dif¬ 
fering in the pattern of the mesonotum and wings, in the latter 
with the white crossband beyond cord narrower, the white areas 
in cells R and M much wider. The venational details of the 
present form, as the loss of R„ with cell 1st M, narrow and 
M s+4 unusually short, provide additional features for the sep¬ 
aration of the two flies. 

TIPULA PEDICKLLABIS «p. nor. PloU 1, ft*. 11; Plate S. If. St. 

General coloration gray, the prescutum with a median brown 
stripe that is trilineate with darker brown; antennae black, the 
pedicel abruptly orange; tips of femora broadly blackened, most 
extensive on forelegs; wings whitish, sparsely patterned with 
pale brown, the ground color including an incomplete fascia 
beyond cord; Ri +I entire; male hypopygium with the caudal 
margin of ninth tergite broadly emarginate; eighth sternite with 
a brush of long yellow setae. 

Male. —Length, about 18 millimeters; wing, 13.2; antenna, 4. 

Female. —Length, about 14 millimeters; wing, 12.2; antenna, 

2 . 2 . 

Frontal prolongation of head yellowish gray above, duller 
laterally; nasus distinct; palpi black, the terminal segment sub¬ 
equal to or a little shorter than the two preceding segments 
combined. Antenne black, the scape pruinose, the pedicel 
abruptly orange; flagellar segments (male) with weak basal 
enlargements; verticils shorter than the segments; terminal 
segment about one-third the length of the penultimate. Head 
brownish gray, the orbits and vertical tubercle (male) more 
yellowish gray, the latter weakly notched; in the female the 
vertical tubercle is not or scarcely developed. 

Mesonotal prescutum brownish gray, the lateral stripes 
narrow to almost obsolete; median stripe conspicuous, the broad 
margins and narrower median vitta dark brown, the inter¬ 
mediate portions paler brown; stripe narrowed to the suture; 
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posterior sclerites of mesonotum dearer gray. Pleura gray, the 
dorsopleural region dusky. Halteres obscure yellow, more 
brightened at bases, the knobs dark brown. Legs with the 
coxae gray pruinose; trochanters reddish yellow; femora red¬ 
dish yellow basally, the tips broadly blackened, broadest on 
forelegs where about the basal third is pale, narrowest on pos¬ 
terior femora where about the distal fourth is blackened; tibise 
and basitarsi black, the proximal ends a little paler; remainder 
of tarsi black; tibial spur formula l-?-2, the middle legs broken. 
Wings (Plate 1, fig. 11) with the ground color whitish, with a 
pale brown clouding over most of disk; cdl Sc and prearcular 
region yellowish, cell C more brownish yellow; stigma darker 
brown; the ground areas include a narrow incomplete fascia 
beyond cord, extending from costa to midlength of cell M,; a 
broader white fascia, more or less parallel to last-described, 
lies before stigma, extending across outer ends of cells R and 
M; cells M, Cu, and basal half of 1st A extensively whitish. 
Squama naked. Venation: Rs more than one-half longer than 
m-cu; R 1+ 2 long and entire, but pale except for the extreme 
base, which has two or three trichia; petiole of cell M t nearly 
three times m; m-cu on M 4 just beyond origin; cell 2d A narrow. 

Abdominal segments chiefly orange, trivittate with brown, the 
lateral margins more pruinose; outer segments and hypopygium 
dark brown. Male hypopygium (Plate 3, fig. 32) relatively 
large, with the tergite, 9t, sternite, 9s, and basistyle, b, entirely 
distinct. Ninth tergite, 9t, a large thin plate, pale except for 
the narrowly blackened margin; sclerite broad-based and par¬ 
allel-sided for more than one-half the length, thence suddenly 
.narrowed; caudal margin very broadly and gently emarginate, 
with indications of a low and obtuse black median tooth. Outer 
dististyle, od, flattened, pale, expanded outwardly into a spa¬ 
tula. Inner dististyle, id, with the heel portion produced into 
a slender rod that terminates in an acute spine. Ninth ster¬ 
nite, 9s, with a small fleshy lobule on either side of median 
line. Eighth sternite, 8s, sheathing, narrowed outwardly, the 
median caudal portion further produced into a broad liguliform 
lobe of thinner texture, this fringed with long yellow setae. 

Habitat. —China-Tibet border. 

Holotype, male, near Tang-Gu, altitude 14,000 feet, August 
3 to 6, 1930 (Graham). Allotype, female, Yin-Kuan-Tsai, al¬ 
titude 13,000 to 15,000 feet, July 25, 1980 (Graham). 

Tipula pedicellaris is readily told from the other small re¬ 
gional species by the black antennse, with only the pedicel 
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bright orange, the entire vein Rj + * and the structure of the 
male hypopygium. 

LIMONIIN^E 

L1MON11N1 

UNOHU (D1CRANOMYIA) G BAHAMIAN A «p. aw. Plat* 1. 1(. 1Z; PUU 1, Ac. tS. 

General coloration of thorax orange, the prsescutum with a 
median brown line; femora yellow, the tips conspicuous dark 
brown; wings whitish subhyaline, the oval stigma dark brown; 
male hypopygium with the basistyle and ventral dististyle com¬ 
plicated by outgrowths, the latter with three such prolongations 
in the rostral region, all but the central one tufted with yellow 
setae; ninth tergite with the caudal margin produced medially 
into a small tridentate plate. 

Male. —Length, about 7.5 millimeters; wing, 9. 

Rostrum brown; palpi dark brown. Antennae black through¬ 
out; flagellar segments oval, without pedicels; terminal seg¬ 
ment one-third longer than penultimate; verticils a little longer 
than the segments. Head yellowish gray; anterior vertex wider 
than diameter of scape. 

Pronotum dark brown medially, orange-yellow on sides. Me- 
sonotum orange-yellow, the prsescutum with a conspicuous 
brown median line that becomes obsolete far before suture. 
Pleura orange-yellow. Halteres elongate, pale, the knobs weakly 
infuscated. Legs with the coxae orange-yellow; trochanters 
and femora yellow, the tips of the latter broadly and conspic¬ 
uously dark brown, the amount subequal on all legs; tibise 
yellow, the extreme bases and tips dark brown, these two areas 
about equal in degree; basitarsi obscure yellow, the distal third 
and remainder of tarsi brownish black. Wings (Plate 1, fig. 12) 
whitish subhyaline; stigma oval, dark brown, conspicuous; veins 
pale brown. Macrotrichia on veins beyond level of origin of 
Rs. Venation: Sc x ending opposite origin of Rs, Sc 2 some dis¬ 
tance from its tip, Sc, being about two-thirds the length of 
Rs; in one wing of type, a weak adventitious crossvein in cell 
Sc basad of Sc 2 ; free tip of Sc„ lying a short distance basad of 
R„ the element subequal to R t alone; m-cu close to fork of M. 

Abdominal tergites dark brown, the caudal margins of the 
segments very narrowly pale; basal sternites pale yellow, re- 
strictedly darkened at the incisures; outer sternites infuscated; 
male hypopygium chiefly dark brown, the large outer lobes of 
the ventral dististyle abruptly white. Male hypopygium (Plate 
8, fig. 38) with the median region of tergite, 91, produced caudad 
into a small plate, the apex of which is tridentate. Basistyle, 
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b, with the ventromesal lobe large and complex, with a small 
basal and a larger apical brush of setae. Dorsal dististyle a 
slender, nearly straight rod. Ventral dististyle, vd, large and 
conspicuous, the sclerotized beak portion deeply trifid, the usual 
two spines lying in the notch of the outer pair of arms; outer 
arm long and curved, gradually narrowed outwardly, with a 
small tuft of yellow setae; middle arm a smooth adzlike blade; 
basal arm short and stout, the entire apex with a dense brush 
of long yellow setae. Mesal-apical lobe of gonapophysis slender. 
iEdeagus long and slender, weakly setiferous on basal portion. 

Habitat. —China-Tibet border. 

Holotype, male, near Tang-Gu, altitute 14,000 feet, August 
3 to 6,1980 ( Graham). 

Limonia (Dicranomyia) grahamiana is named in honor of the 
collector of this rich series of Tipulidse, the Reverend David C. 
Graham. This fly is very distinct from the now rather numerous 
species of the subgenus that have the male hypopygium greatly 
complicated by accessory outgrowths of the basistyle and ventral 
dististyle (as etigmatica Meigen, magnicauda LundstrOm, com¬ 
plicate. de Meijere of the western Palaearctic region; bifusifera 
Edwards and megacauda of the eastern Palaearctic region; 
cramptoniana Alexander, intricate Alexander and platyrostra 
Alexander, of the Nearctic region). The nearest regional ally 
is bifueifera from Kashmir, which is very different in the black 
coloration of the body and legs, and in the details of the male 
hypopygium. 

LIMONIA (DICRANOMYIA) PARAMORIO PLATT SOMA H hp. nor. 

Male .—Length, about 5.5 millimeters; wing, 6.5. 

Characters as in typical paramorio Alexander (eastern China, 
Yakushima), differing especially in an important feature of the 
male hypopygium. Each gonapophysis has the mesal-apical 
lobe very broad, the apex obtuse. In the typical form, the lobe 
is heavily blackened, slender, curved to the narrow acute point. 

Habitat. —Japan (Kyushu). 

Holotype, male. Mount Wakasugi, Chikuzen, May 3, 1931 
(Esaki et al.). 

LIMONIA (LIMONIA) CDPHILBTA 

Limonia euphUeta Alexander, Insec. Inscit. Menst. 12 (1924) 104. 

Limonia bicapo Alexander, Ann. & Mag. Nat. Hist. IX IS (1925) 
886-388, figs. 2-3. 

The types of euphileta were two females from the 
of Honshiu; the type of biceps was a single male from Kyushu. 
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It now appears from more abundant material taken in Honshiu 
that the type male was based on a specimen with abnormal 
venation. Normally, cell 1st M, is closed, only in abnormal 
specimens (but including both wings of the type of biceps) being 
open by the atrophy of m. 

LIMONIA (LIMONIA) FUSC1CEP8 Aluandw. FUU t, flg. 54. 

Limonia fuscicepe Alexander, Insec. Inscit. Menst. 12 (1924) 166- 
166. 

Described from a unique female taken at Shimokebo, Hitaka, 
Hokkaido, Japan, August 13,1923 ( Kuwayama ). One male and 
two additional females were taken on Mount Shirouma, Shinano, 
Honshiu, Japan, August 8,1931 (Machida and Nakamura ), con¬ 
siderably extending the range southward. 

Allotype, male, Mount Shirouma, August 8, 1931. Tips of 
femora narrowly but conspicuously brownish black. Male hypo- 
pygium (Plate 8, fig. 34) with the caudal margin of tergite, 9£, 
very shallowly notched. Dististyle, d, dilated and conspicuously 
hairy on basal half. Gonapophyses, g, with the apices blackened, 
acute, the outer margin back from the tip with an irregularly 
toothed flange. Apex of sedeagus, a, deeply emarginate. 

In the present fauna Limonia ( Limonia) tanakai Alexander is 
most similar in its general appearance, having the mesonotum 
and legs much as in the insect discussed. The ovipositor is quite 
different in the two flies, being simple in tanakai, but with 
the cerci bifid at the tips in fusciceps. 

LIMONIA (LIMONIA) PULLATA AleumUr. PtaU *. S*. M. 

Limonia pullata Alexander, Insec. Inscit Menst. 12 (1924) 161-162. 

The unique type, a female, was from Hinofimata, Iwashiro, 
Honshiu, Japan, July 24, 1923 (Esaki). An additional speci¬ 
men of each sex was taken at Mount Shirouma, Shinano, Hon¬ 
shiu, Japan, August 8,1981 (Machida and Nakamura ). 

Allotype male, Mount Shirouma, August 8, 1931. Characters 
as in female, differing as follows: Pedicel of antennse black, 
like the scape; basal flagellar segment almost entirely yellow. 
Femur with the terminal black area slightly more extensive 
than the yellow subterminal ring; indications of a third dark 
annulus on each femur just beyond midlength. Eighth and 
ninth tergites variegated with brown. Male hypopygium (Plate 
3, fig. 35) with the caudal margin of tergite, 9 1, weakly trilobed. 
Basistyle, b, uniformly darkened, the ventromesal lobe occupying 
the entire face of segment. A single dististyle, d, that is 
suddenly narrowed beyond midlength, passing into yellow and 
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becoming subangularly bent at this point. Gonapophyses, g, 
with the mesal-apical lobe long and slender, pale. 

UHON1A (LWON1A) DILUTISSIMA m. »r. Mat* 1. Ir- IS; Plato «, l(. M. 

Belongs to the flavipes group; general coloration black, the 
mesonotal prsescutum with the interspaces more reddish; knobs 
of halteres dark brown; femora obscure yellow, the tips nar¬ 
rowly blackened, preceded by a more or less distinct, more 
yellowish ring; wings pale yellow, with a diffuse, pale brown, 
clouded pattern; male hypopygium with the mesal-apical lobe 
of gonapophysis very short and obtuse at apex. 

Male. —Length, 8.5 to 9.5 millimeters; wing, 10 to 11.5. 

Female .—Length, 11 to 12 millimeters; wing, 11 to 12.6. 

Rostrum and palpi black. Antenna black throughout; fla¬ 
gellar segments subcylindrical, with the longest verticils more 
than twice the length of the segments and unilaterally arranged; 
terminal segment about one-third longer than penultimate. 
Head black, sparsely pruinose. 

Prondtum black. Mesonotal prsescutum with the ground color 
reddish, with heavy black median and sublateral stripes that vary 
in amount, the sublaterals sometimes much reduced; posterior 
sclerites of mesonotum chiefly brownish black or black; scutellum 
usually pale on caudal portion; lateral margins of mediotergite 
and most of pleurotergite pale. Pleura black, pruinose. Hal¬ 
teres obscure yellow, the knobs dark brown. Legs with the fore 
coxa blackened, remaining coxa obscure yellow, more or less 
darkened basally; trochanters yellow; femora obscure yellow, the 
tips narrowly blackened, the amount subequal on all legs, pre¬ 
ceded by a more or less distinct clearer yellow ring; tibia ob¬ 
scure yellow, the tips narrowly darkened; tarsi chiefly dark 
brown. Wings (Plate 1, fig. 13) pale yellow, variegated by ex¬ 
tensive very pale brown clouds, these including most of cells 
beyond cord, with other areas in basal portion of wing, as a 
large cloud in cell R before origin of Rs and others in the 
outer ends of cells Cu to 2d A, inclusive; vein Cu in cell M 
seamed with darker brown, especially on basal half, interrupted 
near outer end by a large cream-colored area; a broad band 
of the latter color along the cord; veins pale brown, Sc, and R, 
so pale as to be nearly obsolete. Venation: Sc, ending at near 
midlength of Rs, much longer than Sc,; R 1+)l about three times 
R, alone; m-cu close to fork of M; cell 2d A relatively narrow. 

Abdomen, including hypopygium, black, the basal two or three 
sternites obscure yellow. Male hypopygium (Plate 8, fig. 36) 
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with the caudal margin of tergite, 9 1, rounded. Basistyle, b, 
with the mesal lobe occupying the entire face and thus not 
appearing as a lobe. Dististyle, d, single, dark-colored except 
at the narrow base and tip. Gonapophyses, g, with the mesal- 
apical lobe unusually short and obtuse. 

Habitat. —China-Tibet border. 

Holotype, male, Yin-Kuan-Tsai, altitude 13,000 to 15,000 feet, 
July 26,1930 ( Graham ). Allotopotype, female. Paratopotypes, 
8 males and females; paratypes, 22 males and females, near Tang- 
Gu, altitude 14,000 feet, August 3 to 6,1930; 6 males and females, 
Yu-Long-Si, altitude 16,600 feet, July 28 and August 7, 1930. 

Among the regional Bpecies, this fly seems to be most nearly 
related to Limonia ( Limonia) dilviior Edwards, of the western 
Pahearctic region. It is well distinguished by the coloration of 
the body and legs, and by the very obtuse apices of the gonapo¬ 
physes. 

LIMONIA (LIMONIA) HOSTILIS «p. «•*. Plata 1, *(. 14. 

General coloration dark brown; tips of femora abruptly white; 
wings with a strong blackish tinge, without whitish areas; Sc 3 
elongate, about four times Sc,. 

Sex? —Wing, 11.5 millimeters. 

Rostrum and palpi brownish black. Antennae brownish black 
throughout; flagellar segments oval, the longest verticils exceed¬ 
ing the segments and unilaterally arranged. Head dark brown. 

Pronotum, mesonotum, and pleura almost uniformly dark 
brown. Halteres dark brown. Legs with the coxae brown, the 
fore coxae more yellowish brown; trochanters obscure yellow; 
femora dark brown, more brightened basally, the tips narrowly 
and abruptly whitened; tibiae and tarsi dark brown; claws with 
a powerful acute spine on basal half, with a series of smaller 
serrations lying more basad. Wings (Plate 1, fig. 14) with a 
strong blackish tinge, the stigma only vaguely indicated and 
not ringed with a faint line resembling a water-mark; scarcely 
evident darkened clouds on Sc„ origin of Rs, and along cord; 
no pale areas on wing disk; veins brown. Venation: Sc, elon¬ 
gate, approximately four times the length of Sc t ; R, about one- 
third Ri+ S ; m-cu at fork of M. 

Abdomen broken. 

Habitat. —China-Tibet border. 

Holotype, 1 specimen, sex unknown, near Yien-Long-Shien, 
altitude 18,000 to 15,000 feet, August 3 to 6, 1930 (Graham). 
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The only near ally of the present l!y would appear to be the 
larger Limonia ( Limonia ) latipennis Edwards (northeastern 
Burma), which is readily told by the size, very broad wings 
that are conspicuously variegated with whitish areas at cord and 
beyond stigma, and by the nearly equal veins Sc, and Sc 2 . 

LIMONIA (LIMONIA) KASHMIBICA (U«uW. 

Limonia kashmiriea Edwards, Ann. & Mag. Nat. Hist. IX 20 <1927) 
226-227. 

Limonia kashmiriea Edwards, Ann. & Mag. Nat. Hist. X 1 (1928) 
701-702. 

Described from a female from Kashmir, altitude 11,000 to 
13,000 feet. Later recorded from Tibet (Chumbitang, altitude 
13,000 feet, July 25, 1924). In the Graham collection from the 
China-Tibet border were several additional specimens: Yin- 
Kuan-Tsai, altitude 13,000 to 15,000 feet, July 25, 1980; Yu- 
Long-Si, altitude 15,600 feet, July 28 and August 7, 1930; near 
Tang-Gu, altitude 14,000 feet, August 3 to 6, 1930. 

The present specimens are identical with Edward's Tibetan 
material, but that the Kashmir type is conspecific with these Ti¬ 
betan specimens is doubtful. In the present series, all but one 
individual are considerably larger than the type (female, length, 
12 to 14 millimeters; wing, 12 to 14), and they have the anterior 
vertex narrow as described by Edwards for his Tibetan material, 
much narrower than in the Kashmir type. 

In most of these specimens, there is a distinct, subterminal, 
black ring on the femora that is usually slightly narrower than 
the blackened apex but in cases is wider and very distinct, the 
yellow annulus inclosed being very conspicuous. 

LIMONIA (LIMONIA) SYNEMPORA «p. nov. Plat* 1 , 8*. IS. 

Belongs to the flavipes group, allied to kashmiriea; general 
coloration of mesonotum and pleura light reddish brown; wings 
with the ground color yellow, almost concealed by a slightly 
darker brown pattern, including areas at origin of Es, fork of 
Sc and on R 2 ; Sc, and Sc, subequal; m-cu close to fork of M. 

Female. —Length, about 14 millimeters; wing, 15. 

Rostrum and palpi brownish black. Antennse dark brown 
throughout; flagellar segments oval, with relatively short and 
inconspicuous verticils. Head dark brown, sparsely pruinose; 
anterior vertex a little wider than diameter of scape. 

Pronotum and mesonotum reddish brown, with poorly defined 
darker markings. Pleura brownish yellow, the pleurotergite 
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somewhat brighter yellow. Halteres dusky, the base of knob 
darker, the base of stem and apex of knob yellow. Legs with 
the fore cox® brown; remaining cox® less evidently infuscated; 
trochanters yellow; femora yellow, the tips narrowly and 
abruptly brownish black, preceded by a slightly broader, clearer 
yellow ring that is scarcely delimited on its proximal portion; 
tibiae and tarsi light brown, the terminal tarsal segments darker. 
Wings (Plate 1, fig. 15) with the ground color yellow, almost 
concealed by a very slightly darker pattern; three small, darker 
brown areas near costal border, lying at origin of Rs, fork 
of Sc and on R„; cord and basal section of M„ more narrowly 
bordered with brown; marginal areas of the ground in outer 
ends of cells 2d M 2 and M„, and at ends of veins Cu„ 1st A 
and 2d A. Venation: Sc, and Sc. subequal; cell 1st M 2 of moder¬ 
ate size, with m-cu just beyond fork of M. 

Abdominal tergites brown, the bases of the segments narrowly 
obscure yellow; basal sternites obscure yellow, ringed caudally 
with brown; outer sternites yellow at base, brown laterally and 
caudally; genital segment obscure yellow. 

Habitat .—China-Tibet border. 

Holotype, female, Yu-Long-Si, altitude 15,600 feet, July 28, 
1980 (Graham). 

The only near ally of the present ffy is Limonia ( Limonia ) 
kaahmirica (Edwards), which differs especially in the pattern 
and venation of the wings, notably the elongate Sc. and distal 
position of m-cu. 

LIMONIA (LIMONIA) IMP HO VIS A <p. b*t. Plate 1, fix. U; Plate *. fl(. ST. 

Belongs to the bifasciata group; mesonotum reddish brown, 
the prsescutum with three more or less distinct brownish black 
stripes; pleura dark; knobs of halteres darkened; femora yellow 
with two black subterminal rings; wings yellow, variegated with 
dark brown; stigmal area solidly darkened; R 1+I and R, subequal; 
male hypopygium with the dorsal dististyle a distinct blackened 
rod; ventral dististyle deeply split into two divergent arms or 
blades; gonapophyses naked at apices. 

Male .—Length, 9 to 10 millimeters; wing, 12 to 18. 

Female .—Length, about 10 millimeters; wing, 13. 

Rostrum and palpi black. Antennae brownish black, the pe¬ 
dicel obscure yellow; flagellar segments oval; terminal segment 
elongate, about equal to the two preceding segments combined. 
Head dark brown above, obscure orange beneath; anterior vertex 
narrow. 



536 rfce Philippine Journal of Science im 

Mesonotal prsescutum reddish brown, brownish black medially 
and laterally, the ground color in certain cases more restricted 
than in others by extensions of the dark areas; scutellum obscure 
yellow behind, darker basally; mediotergite yellow, with a 
brownish black median line that is wider at cephalic end. Pleura 
chiefly brownish black. Halteres pale yellow, the knobs abruptly 
blackened. Legs with the fore coxse blackened; remaining coxse 
and all trochanters yellow; femora yellow, with two conspicuous 
black rings, one postmedial, the other subterminal, the yellow 
apex a trifle narrower than the subterminal yellow ring; tibise 
light brown, the tips narrowly darker; tarsi somewhat darker 
brown. Wings (Plate 1, fig. 16) yellow, variegated with light 
and dark brown, somewhat as in quadrinotata and allies; costal 
border undarkened except at arculus and fork of Sc; stigma 
uniformly darkened; a dark area in cell R beyond arculus, with 
a single additional mark at midway to origin of Rs; paler brown 
clouds and washes in the apical and caudal cells very conspic¬ 
uous ; veins dark brown. Venation: Sci and Sc» subequal; R 1+2 
and R z about equal; m-cu before fork of M. 

Abdomen obscure yellow, the caudal margins of the segments 
narrowly and vaguely ringed with brown; hypopygium yellow. 
Male hypopygium (Plate 3, fig. 37) with the basistyle, b, ter¬ 
minating in two fleshy lobes, as in the group. Dorsal dististyle a 
sinuous blackened spine; ventral dististyle, vd, with the two 
portions deeply divided and widely diverging, the larger and 
more-flattened rostral portion with seta. Gonapophyses, g, 
without seta at tips. 

Habitat. —China-Tibet border. 

Holotype, male, near Tang-Gu, altitude 14,000 feet, August 
3 to 6, 1930 ( Graham) . Allotype, female, Yu-Long-Si, altitude 
15,600 feet, August 7, 1930. Paratopotypes, 2 males; paratype, 
1 specimen, sex unknown, with allotype. 

Limonia ( Limonia ) improviaa is most readily told from all 
described allies by the solidly darkened stigmal area of the 
wings and by the structure of the hypopygium. The entirely 
separate dorsal dististyle and the outline of the ventral dististyle 
remind one of the conditions found in certain Dieranomyia 
species, especially in the mono group. In the Nearctic fauna, 
the fly is closest to hudaonica (Oaten Sacken); in the Asiatic 
region it is but distantly allied to species such as mendax Alex¬ 
ander, quadrinotata (Meigen), and yunnanica Edwards. 
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AVTOCHA (AKTOCBA) rORTIUMI *p. m* Mat* 1. •«. IT; Mat* *, a*. U. 

If ale.—Length, about 7.8 millimeters; wing, 8.4. 

Very closely allied to Antocha ( Antocha ) nebulipennis Alex¬ 
ander* (western China), differing especially in the structure 
of the male hypopygium, notably the strong tooth on outer 
margin of outer dististyle before apex. > 

General coloration of thorax clear light gray, the pnescutum 
with three conspicuous brown stripes, the median one weakly 
split on posterior two-thirds by a pale vitta. Knobs of halteres 
weakly darkened. Legs dark brown. Male hypopygium (Plate 
8, fig. 88) with a strong erect spine or tooth on outer margin 
of outer dististyle, od, before the acute tip. 

Habitat. —China-Tibet border. 

Holotype, male, near Tang-Gu, altitude 14,000 feet, August 
8 to 6, 1980 ( Graham ). 

PBDICHNI 

DICBANOTA (KBAPBIDOLABIS) POLYMBBA a*, hi. Mat* 1. •*. Ms Plate I. it. M. 

General coloration gray, the pnescutum with four narrow 
blackish stripes; antennae 17-segmented, the scape and pedicel 
darker than the flagellum; femora yellow, with a conspicuous, 
nearly terminal, brown ring; wings yellow, the stigma and seams 
along cord and vein Cu brown; cell R, petiolate by presence of 
vein Rf+ a +«; male hypopygium with the basistyle divided at apex 
into two lobes, the outer one slenderer. 

Male. —Length, about 6 millimeters; wing, 7. 

Rostrum gray; palpi black. Antennae 17-segmented, relatively 
short; scape and pedicel black, flagellum pale brown; flagellar 
segments beyond basal two short-oval. Head gray. 

Mesonotum dark gray, the pnescutum with four narrow, more 
blackish stripes, the intermediate pair separated by a line that 
is more brownish gray than the ground. Pleura dark gray. 
Halteres pale, the knobs weakly darkened. Legs with the coxae 
obscure brownish yellow; trochanters pale yellow; femora yellow, 
with a broad, dark brown, nearly terminal ring, the extreme 
apex a trifle paler than the ring itself; tibiae obscure yellow, 
the tips narrowly infuscated; tarsi black, the proximal end 
of basitarsus slightly paler. Wings (Plate 1, fig. 18) relatively 
narrow, strongly suffused with yellow, the prearcular and costal 
regions clearer yellow; stigma oval, dark brown; somewhat 

■Philip. Joum. Sd. 44 (1981) 852-888. 
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paler brown clouds and seams along entire length of vein Cu„ 
the cord, outer medial forks, and the axilla; still paler to scarcely 
evident clouds at origin of Es and tip of vein 2d A; veins pale, 
darker in the infuscated areas. Macrotrichia of veins long and 
conspicuous. Venation: Sc } a distance before origin of Rs about 
equal to three-fourths the length of the latter; R»+8+ 4 present, 
shorter than m-cu; R a longer than Rt+ 2 ; R» straight; m-cu a 
little exceeding the second section of M l+4 . 

Abdominal tergites brownish black; basal sternites a trifle 
paler, darkened at incisures; hypopygium obscure yellow. Male 
hypopygium (Plate 8, fig. 89) with the apex of basistyle, b, 
deeply bifid, produced into a slender outer arm that gradually 
narrows to the subacute tip, the surface with relatively spare 
sets, and into an inner arm that is more spatulate, provided 
with long conspicuous setse, the outermost longest A single 
dististyle, d, that is smaller than the inner lobe of basistyle but 
of about the same shape, densely set with blackened setse. In- 
terbase, i, a long slender blade from a slightly enlarged base. 
Lateral arm of tergite, 9t, only about one-third the size of the 
interbase but of nearly the same outline. ASdeagus very small. 

Habitat. —Japan (Kiushiu). 

Holotype, male, Wakasugiyama, Chizuzen, November IS to 16, 
1930 (Esaki et at .). 

The present fly needs no comparison with any described Rha- 
phidolabi8. The presence of 17 antennal segments marks the 
species as being very distinct, the range in number of antennal 
segments hitherto known being from 12 to 15, inclusive. The 
plasticity in the number of antennal segments in several genera, 
notably in the tribes Hexatomini and Pediciini, is becoming in¬ 
creasingly evident as new material becomes available from all 
regions of the globe. 

D1CKANOTA (DICSANOTA) CASSIA «p. mi. Ffct* 1. if- It. 

General coloration light gray, the prsescutum with three dark 
brown stripes; halteres pale, the knobs dusky; legs black; wings 
whitish, the prearcular region light yellow; membrane with 
clearly defined brown spots and seams, the latter including a 
broad seam along vein Cu. 

Female .—Length, 8.5 to 9 millimeters; wing, 9.5 to 10. 

Rostrum short, gray; palpi black. Antennae 15-segmented, 
black; flagellar segments short-oval, with inconspicuous ver¬ 
ticils. Head light gray. 
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Mesonotal prescutum light gray, with three dark brown 
stripes, the median one broader, entire; lateral stripes less dis¬ 
tinct; posterior sclerites of mesonotum dark gray. Pleura light 
blue-gray. Halteres pale, the knobs dusky. Legs with the coxae 
pruinose; trochanters brownish yellow; remainder of legs black. 
Wings (Plate 1, fig. 19) whitish, the prearcular region light 
yellow; a conspicuous brown pattern, including spots at Sc, and 
origin of Rs, and seams along cord and vein Cu x ; vein 2d A 
more narrowly seamed; stigmal area paler brown than the other 
areas. Venation: Rs arcuated at origin; r-m variable in posi¬ 
tion, from before the fork of Rs to connecting with R s some 
distance beyond base. 

Abdomen gray, the extreme caudal margin of the seventh ter- 
gite and intermediate sternites pale. Ovipositor with the cerci 
rather strongly upcurved, horn-colored. 

Habitat. —China-Tibet border. 

Holotype, female, near Tang-Gu, altitude 14,000 feet, August 
3 to 6, 1930 ( Graham ). Paratopotype, a broken female. 

The only allied described species is Dicranota ( Dicranota) nu¬ 
becula Edwards (northeastern Burma); this differs conspic¬ 
uously in the blackish coloration of the body, which is but 
slightly if at all pruinose; the uniformly pale halteres; and the 
diffuse brown areas of the more obscure wings. The broad 
dark seam along vein Cu t is lacking in nubecula, while the outer 
medial forks have large circular brown clouds. 

DICRANOTA (DICRANOTA) PALLIDIPE8 ip. nor. Ptate 1, *«. M. 

General coloration gray, the mesonotal prsescutum with three 
brown stripes; knobB of halteres weakly darkened; legs pale, the 
tips of femora, tibiae, and basitarsi narrowly and weakly in- 
fuscated; wings whitish, with a conspicuous brown pattern that 
includes a broad seam on vein Cu, this becoming narrower to 
subobsolete on Cu t ; Rs angulated and spurred at origin; r-m 
subequal to basal section of R s ; cell 1st M, closed. 

Sexf —Wing, 10.5 millimeters. 

Rostrum gray; palpi black. Antennae black, broken beyond 
midlength. Head gray. 

Pronotu m gray, dark brown medially. Mesonotal prsescutum 
light gray, with three conspicuous dark brown stripes, the broad 
median vitta weakly notched at extreme cephalic end; posterior 
sclerites of mesonotum gray. Pleura gray. Halteres pale, the 
knobs weakly darkened. Legs with the coxse pruinose; tro- 
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chanters obscure yellow; femora, tibiae, and basitarsi obscnre 
yellow, the tips narrowly pale brown; remainder of tarsi pass¬ 
ing to darker brown. Wings (Plate 1, fig. 20) with the ground 
color whitish, conspicuously patterned with dark brown, the 
arrangement of areas almost exactly as in costa, the center of 
the stigmal area paler, more yellowish; a cloud at fork of Mi +J . 
Venation: Rs angulated and short-spurred at origin; R t gently 
arcuated; r-m subequal to basal section of R s ; cell 1st M, dosed. 

Habitat. —China-Tibet border. 

Holotype, sex?, Yu-Long-Si, altitude 15,600 feet, August 7, 
1930 (Graham). 

Dicranota (Dicranota) paUidipes is most nearly related to D. 
(D.) ctesia gp. nov., differing especially in the coloration of the 
legs, and in the venation and details of pattern of the wings. 
These two species, with D. (D.) nubecula Edwards, are the 
largest and most conspicuous members of the subgenus in eastern 
Asia. 

■BTEBANGSBUg PALUDEILUI a». an. Mate 1. tf. *». 

General coloration of mesothorax pale yellow; antemue 
13-segmented, flagellum pale yellow; legs yellow, the tips of 
femora and tibiae narrowly and abruptly blackened; wings whit¬ 
ish, with a very pale brown pattern, arranged chiefly as broken 
crossbands; cell C chiefly pale, sparsely variegated by dark 
spots and dots; Rs weakly angulated, not spurred; supernu¬ 
merary crossvein in cell R« in approximate transverse alignment 
with R 2 . 

Female. —Length, 11 to 12 millimeters; wing, 9 to 9.5 

Rostrum and palpi brownish black. Antennae 13-segmented; 
scape and pedicel dark brown, flagellum light yellow; flagellar 
segments short, each with one appressed seta that is more than 
twice the length of the segment alone. Head brownish gray, 
clearer on the orbits. 

Mesonotum and pleura almost uniformly pale yellow, the 
praescutum with an ill-defined median dark stripe. Halteres 
pale. Legs yellow, the tips of femora and tibiae conspicuously 
blackened; outer tarsal segments blackened. Wings (Plate 1, 
fig. 21) whitish, with a very pale brown pattern, arranged chiefly 
as broken crossbands at level of origin of Rs, along cord and 
across the outer series of supernumerary crossveins; cell C 
pale, variegated by small brown spots; dark area at origin of 
Rs only slightly involving cell C; transverse dark areas In 
cell 1st A lacking or few in number. Venation; Rs weakly 
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angulated but not spurred at origin; Sc, some distance before 
origin of Rs; supernumerary crossvein in cell R« in approximate 
transverse alignment with R,; venation of radial field more or 
less variable, r-m either connecting directly with fork of Rs 
or up to one-third its length beyond this fork; supernumerary 
crossvein in cell M, at or before midlength of cell 

Abdomen with basal segments yellow, beyond the third pass¬ 
ing into dark brown. Ovipositor with the compressed cerci 
upcurved, blackened basally. 

Habitat. —Japan (Honshiu). 

Holotype, female, Mount Kurobegoro, Echiu, in subalpine 
meadow, altitude 7,800 feet, August 8, 1981 ( Imanishi ). Para- 
topotype, female. 

The only other Heterangseus with cell C pale, variegated by 
darker, is H. gloriosus (Alexander), of Saghalien. This differs 
most evidently in the dark wing pattern, with cells C and 1st 
A more extensively involved, and in the venation, as the long- 
spurred Rs and the distal position of the supernumerary cross¬ 
vein in cell R,. 

BBTBKANG.XU8 JAPONICU8 CBENATUB nte». nor. 

Male .—Length, about 8 millimeters; wing, 8. 

Generally similar to typical japonicus (Alexander), differing 
as follows: Halteres shorter, if bent backward ending shortly 
beyond midlength of abdominal tergite two; in typical japonicus 
the halteres are unusually long and slender, if bent backward 
extending to caudal margin of tergite two or nearly so. Wings 
with the dark pattern broader, restricting the white ground, 
the dark color deep and more intense. Wings broader, the 
posterior border strongly crenate, cell 2d A being much wider 
and more deeply incised than in the typical form. 

Habitat. —Japan (Honshiu). 

Holotype, male, Mount Ohdai, Nara, June 5,1980 ( Sakaguchi ). 

tJLA EXUSHIUXNSIS K>. mt. Plate U If. Ml Flat* *. fi(. 4«. 

General coloration of mesonotal prsescutum reddish brown, 
darker medially; postnotum and pleura darker reddish brown; 
knobs of halteres infuscated; wings with stigmal area almost 
uniformly darkened, with only a minute paler central area; cell 
1st M, relatively large, subequal in length to vein M 4 ; male hy- 
popygium brownish black, the dististyle arcuate, with seven or 
eight blackened spines that are scattered, some extending down 
mesal face of style to near midlength. 

Male. —Length, about 5.5 millimeters; wing, 6.8. 
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Rostrum and palpi black. Antem mb black throughout, in male 
elongate, if bent backward extending to shortly beyond base of 
abdomen; flagellar segments subcylindrical, with verticils that 
are shorter than the segments. Head blackish, sparsely 
pruinose. 

Mesonotum reddish brown, the prescutum darker brown me¬ 
dially; postnotum dark reddish brown. Pleura reddish brown. 
Halteres pale, the knobs dark brown. Legs with the coxe and 
trochanters yellow; remainder of legs obscure yellow, the tips 
of femora, tibie, and outer segments of tarsi infuscated. Wings 
(Plate 1, fig. 22) with a strong brown tinge; stigma almost 
uniformly darker brown, only the central portion restrictedly 
paler; a dusky cloud on r-m; scarcely evident smaller clouds 
on Sc, and origin of Rs; veins brown. Venation: Basal section 
of R 5 eliminated, r-m being at the fork of Rs; cell 1st M* sub¬ 
equal in length to vein M«. 

Abdominal tergites uniformly brownish black; sternites ob¬ 
scure yellow, infuscated laterally; hypopygium brownish black. 
Male hypopygium (Plate 3, fig. 40) with the caudal margin of 
tergite, 9t, evenly and convexly rounded, with a marginal series 
of long setae. Dististyle, d, elongate and slightly arcuate, armed 
with seven or eight spines that continue down the mesal face 
of style. What appears to be a lateral tergal arm lies at the 
lateral portion of the tergite, just mesad of the basistyle and 
appears as a slender sinuous spine from a dilated base, about 
the distal half of this spine paling to white. 

Habitat —Japan (Kiushiu). 

Holotype, male, Sobosan, Bungo, August 8, 1931 (K. Yaeu- 
matsu ). 

Via hiushiuensis is most generally similar to V. succincta 
Alexander (Honshiu), differing most evidently in the distinct 
structure of the male hypopygium. 
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Plate 1 

Pig. 1. Tipula (Schummelia) esahiana sp. nov., venation. 

2. Tipula ( Schummelia) honorifica sp. nov., venation. 

3. Tipula (Acutipula) biramosa sp. nov., venation. 

4. Tipula (Vestiplsx) grahami sp. nov., venation. 

5. Tipula ( Lunatipula ) transfix a ap. nov., venation. 

6. Tipula oreada ap. nov., venation. 

7. Tipula variipetiolaris ap. nov., venation. 

8. Tipula submutUa sp. nov., venation. 

9. Tipula jedoensis ap. nov., venation. 

10. Tipula multistrigata ap. nov., venation. 

11. Tipula psdieellaris ap. nov., venation. 

12. Limonia (Dicranomyia) grahamiana up. nov., venation. 

13. Limonia ( Limonia) dUutissima ap. nov., venation. 

14. Limonia (Limonia) hos tilts sp. nov., venation. 

15. Limonia (Limonia) synempora ap. nov., venation. 

16. Limonia (Limonia) vmprovisa sp. nov., venation. 

17. Antocha (Antoeha) foriidens ap. nov., venation. 

18. Dicranota (Rhaphidolabis) polymsra ap, nov., venation. 

19. Dicranota (Dieranota) estsia ap. nov., venation. 

20. Dicranota (Dieranota) paUidipes ap. nov., venation. 

21. Hstcrangmus pallidellus sp. nov., venation. 

22. Via kiushiusnsis ap. nov., venation. 

Plats 2 

Fig. 23. Tipula (Schummelia ) esakiana ap. nov., male hypopygium, details, 

24. Tipula ( Schummelia) honorifica ap. nov., male hypopygium, details. 

25. Tipula (Acutipula) incorrupta sp. nov., male hypopygium, details. 

26. Tipula (Acutipula) biramosa sp. nov., male hypopygium, details. 

27. Tipula (Acutipula) biramosa ap. nov., male hypopygium, diatiatylea. 

28. Tipula (Vestiplez) grahami ap. nov., male hypopygium, details. 

29. Tipula (Lunatipula) transfixa ap. nov., male hypopygium, details. 

30. Tipula oreada ap. nov., male hypopygium, details. 

Plats 8 

Fig. 81. Tipula variipstiolaris ap. nov., male hypopygium, details. 

82. Tipula psdiosllarit sp. nov., male hypopygium, details. 

88. Limonia (Dicranomyia) grahamiana ap. nov., male hypopygium. 
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Fia 34. XAmenm ( Limonia) fu*cie#p* Alexander, male bypopygtam. 

S3. Limonia {Limonia) pullata Alexander, nude hyp op y g i n m, 

36. Limonia (Limonia) dUutMma sp. nov^ nude bypopygtam. 

37. Limonia (Limonia) tmprovita sp, nov., nude hypopygium, 

8$. Antocfca (Antocha) fortiden* sp. nov„ male hypopygium. 

39. Dicranota (Rkaphidoiabi s) pol&mera sp. ncnr., male bypopygimn. 

40. Via Jduohiuonoi* sp. nov., male bypopygiwn. 
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DESCRIPTIONS OF A NEW GENUS AND ELEVEN NEW 
SPECIES OF EUPTERYGINAS (HOMOPTERA) 

FROM THE PHILIPPINE REGION 

By W. L. McAtee 

Of the United State* Biological Survey, Washington 

Most of the specimens upon which this paper is based were 
sent to me by the late Dr. C. F. Baker and the types are in my 
collection; the remainder are from the Baker collection now in 
the United States National Museum. It is suggestive of the 
wealth of species of the region that nearly every specimen proved 
distinct on the basis of genital characters. Possibly some species 
have been described twice on account of present inability to 
associate the sexes, but settlement of this point must await 
the accumulation of richer material. 

Genas SIROSOMA novum 

Venation of both tegmen and wing as in Erythroneura but 
distinct basally in the tegmen; claval vein also evident. The 
chief distinguishing character is the presence of coarse sub- 
contiguous punctures (relative to the size of the insect they 
are huge pits) on the davus, base of corium, pronotum, and 
head. Those on the body overlie pale pigment spots, and grade 
into similar maculations apparently not depressed that occur 
on nearly all parts of the body surface in one species or another. 

Type of the genus Sirosoma hiaticula sp. nov. here described. 

Two previously described groups of Eupterygin® are said to 
possess conspicuous punctures. One is Kybos Fieber, usually 
considered a subgenus of Empoasca Walsh, but the punctures 
it possesses are insignificant compared to those characterizing 
Sirosoma. The genus Aidola Melichar is described as having the 
base of davus and corium with large deep punctures. Nothing 
is said as to punctures on the head and thorax, and the venation 
also apparently differs from that of Sirosoma, in having only 
two instead of three sectors of the wing approaching the apical 
margin. 
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Key to the apeeiet of Sineomo. 


IMS 


M AtJBp 

o. Outer daspers narrowed subbasally. 

6. Inner margins of daspers sinuate near base bounding a prominent 
elliptical hiatus; lower profile much less than a quarter circle; basal 
triangles of scutellum and two dots on vertex dark brown; tegmina 
generally fumose without vittae-- JS. hiaticula sp. nov. 

M. Inner margins of daspers parallel; lower profile of claspera describing 
nearly a quarter circlet the apices much upturned; basal triangles 
of scutellum blackt a faint narrow dusky vitta traversing the teg* 
men behind each of these spots; no dots on vertex. 

5. areuata sp. nov. 


aa. Outer daspers not narrowed subbasally. 

c. Outer daspers conjointly forming a broad flattened sheath, through 
an opening near the end of which the apices of the inner das- 
pers can be seen; a single bristle on each laterad of this open* 
ing; general color fumose, basal triangles of scutellum, a wedge 
and two dots at middle of vertex, the dypeua, and a vitta each 

side of face above it dark brown.. 8. $aceula ap. nov. 

cc. Outer claspera otherwise. 

d. Outer daspers large, pronotum without black dots. 

e. Outer daspers inflated basally, pinched in apkally, the apices 
acute, without median groove; basal triangles of scutellum 
castaneous, a broad, fumose vitta on each tegmen; no mark* 

ing8 on head--- S. abrupta ap. nov. 

ee. Outer claspera not inflated basally, tapering gradually, the 
inner margins jointly forming a percurrent longitudinal 
groove; basal triangles of scutellum black, a narrow fumose 
vitta behind each on tegmen, two dots on vertex dusky, and 

median vitta on face black-- S. canaUcula sp. nov. 

, dd. Outer daspers small, pronotum with black dots. 

•/. Claspera nearly as long as hind tarsus, dark mark at base of 

corlum short----- 8. maquiltnga sp. nov. 

ff . Claspera distinctly shorter than hind tarsus, mark at base of 
corium an elongate vitta.... S. baktri sp. nov. 


g. Genital plate with a median emarginatkm. 
he Genital plate more than half as long as ovipositor, pos¬ 
terior margin rounded with a slight median emargio* 
ation; basal triangles of scutellum, two dots on vertex, 
and two short vitte below middle of face brown; pro¬ 
notum brownish, tegmen fumose— S. baHUd sp. nov* 
hK Genital plate much less than half as long as ovipositor, 
with a profound emarginatkm. 
t Emarginatkm U-shaped; scutellum pale, two black dots 
on pronotum near hind margin, and a black dash on 
base of corium. 


8* m^quiHnga sp* nov. 
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iu E margin* tlon V-fthaped; basal triangles of scutalltun 
black; disk of pronotum and of face brown, and 
faint broad vitta on tegmen dusky. 

S. emargbutia sp. nov. 
gg, Genital plate with a median projection, each side of which 
is rounded emarginate. - 

jf. Median part of hind margin of genital plate broadly 
rounded; basal triangles of scutellum and oval 
spot on lower part of face black; tegmina white. 

8, frwtiaMs sp. nov. 
jj. Median part of hind margin of genital plate in the 
form of a short produced, thickened, almost knob¬ 
like, process; no spots on scutellum or head; teg¬ 
mina greenish yellow on inner half. 

S. clavata sp. nov. 


SinOSOMA H1ATICULA as. nav. 

General color above yellowish fumose; basal triangles of scu¬ 
tellum, and a roundish dot each side of and near middle of vertex, 
dark brown; face pale brownish except peripherally; pleura and 
dorsum of abdomen dark brown (nearly black); venter pale 
brownish. 

Vertex rounded, rather short, but little longer at middle than 
along eye; coarse punctures restricted to basal half of clavus 
and corium, rather evenly distributed over scutellum (except 
basal triangles), pronotum, and pleura, except that there is a 
smooth area between front and mid coxae; on the head there 
is an oval group on middle of face connected upwardly with a 
dense group covering upper part of face and the vertex, from 
which a tract extends also over the disk of each cheek; abdomen 
pale dotted both above and below. Outer claspers as described 
in key. Length 3.5 millimeters. 

Holotype male, Sandakan, Borneo. 

SnOSOMA ABCUATA n. ».T. 

General color of head and thorax above pale ivory, a semi¬ 
circular mark connected with the black basal triangles of scu¬ 
tellum showing duskily through the pronotum; tegmen whitish 
hyaline with a narrow dusky percurrent vitta paralleling inner 
margin; underparta stramineous, somewhat sordid on face. 

Vertex moderately long, rounded, but little longer at middle 
than along eye; coarse punctures restricted to basal half of 
clavus and corium; generally prevalent on scutellum (except basal 
triangles), and on pronotum except near hind margin; a row 
near hind margin of vertex, large groups on the disk of face, 
and each cheek, the head otherwise smooth; pleura and donum 
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pale dotted, venter only obscurely so if at all. Outer daspers 
as described in key. Length 4 millimeters. 

Holotype male. Mount Maquiling, Luzon. 

enOSOMA SACCOLA m. 

Vertex ivory with a median black wedge from hind margin 
projecting between two ovoid black spots; pronotum mostly 
livid, anterior margin ivory; scutellum livid, the basal triangles 
brown; tegmina fumose; face ivory, clypeus and a triangular 
marking above it each side of front; abdomen slaty both above 
and below; legs and genitalia stramineous. 

Vertex rounded, rather short, about one-third longer at mid¬ 
dle than next to eye; coarse punctures restricted to basal half 
of clavus and basal fourth of corium; scutellum coarse-punctate 
except for apex and basal triangles; pronotum generally coarse- 
punctate; punctures conspicuous on cheeks, sparse but discernible 
elsewhere on head; pleura, and abdomen both above and below, 
pale dotted. Outer claspers as described in key. Length 8.5 
millimeters. 

Holotype male, Sandakan, Borneo (United States National 
Museum). 

BIBO SOMA ABBUPTA ■». nor. 

General color of head and thorax above yellowish fumose, 
basal triangles of scutellum castaneous; tegmen whitish hyaline 
with a broad, median percurrent, fumose, longitudinal vitta; 
lower parts stramineous, most of face with a pale yellowish 
brown wash. 

Vertex rounded, moderately long, about one and one-half 
times as long at middle as along inner margin of eye; coarse 
punctures restricted to basal half of scutellum and basal 
fourth of corium; generally distributed on scutellum ex¬ 
cept basal triangles, and on pronotum except for a rather broad 
posterior edging moderately expanded anteriorly on each side 
of middle; those on head distributed as in the last Bpecies, S. 
aremta, but more sparsely; punctures evident on pleura; abdo¬ 
men with pale pigment dots both above and below. Outer 
claspers as described in key. Length 8.5 millimeters. 

Holotype male, Sandakan, Borneo. 

SIBOSOMA CANALICULA «p. tmr. 

General color of head and thorax above pale yellowish, a dusky 
triangular marking connected with the black basal triangles 
of scutellum showing through pronotum; a dark brown elliptical 
dot on each side about midway between middle of vertex and 
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eye; underparts somewhat sordid stramineous, face with a broad 
median blackish brown vitta, narrowed above; dorsum of abdo¬ 
men dark brown. 

Vertex rounded, rather short, only a little longer at middle 
than along inner margin of eyes; coarse punctures restricted 
to basal fourth of corium, but occurring over nearly all of davus; 
dotting scutellum except basal triangles; disk and broad hind 
margin of pronotum polished, the punctures on anterior portion 
exceptionally large; head with sparse coarse punctures on ver¬ 
tex, middle of face, and disk of cheeks, otherwise polished; 
pleura punctate, abdomen pale dotted above. Outer claspers as 
described in key. Length 5 millimeters. 

Holotype male, Los Bafios, Luzon. 

BIKOSOMA HAQUILINGA «p. m>. 

Color above stramineous washed with greenish yellow an¬ 
teriorly; pronotum with large black spot near hind margin on 
each side in front of anterior angle of scutellum; tegmen with 
a short black dash in middle of corium near base; extreme apex 
of scutellum and disk of tergum black in male; lower parts 
stramineous; breast and apices of claspers black in male; ovi¬ 
positor of female brown. 

Vertex rounded, short, nearly the same length at all points; 
coarse punctures visible on basal half of clavus and basal fifth 
of tegmen; conspicuous on scutellum except basal triangles and 
apex which are polished; punctures very coarse and generally 
distributed on pronotum except along hind margin; head polished 
so that punctures are obsolete except on cheeks; pleura punctate, 
and pale dots visible on dark tergum of male; not evident on 
pale portions of abdomen; genitalia as described in key. Length 
8 to 8.5 millimeters. 

Holotype male and allotype female, Mount Maquiling, Luzon 
(United States National Museum). 

■IKOSOHA BAKJCKI «p. HOT. 

Head and thorax above stramineous, tegmina whitish hyaline; 
pronotum with two black dots posteriorly as in maquilinga; a 
tiny dash on edge of scutellum behind each of them; dusky 
vitta on corium about two-thirds as long as clavus, dense basally, 
evanescent distally; lower parts stramineous. 

Vertex short, rounded, of about equal length at all points; 
distribution of coarse punctures as in maqvdUnga. Length 8.25 
millimeters. 
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Holotype male. Mount Maquiling, Luzon (United States Na¬ 
tional Museum). 

8IK080MA BATILLA «p. nor. 

General color of head and thorax above fulvous, promotum 
jvith some brown flecks anterolaterally, and with a dark horse- 
shoe-shaped marking: connecting posteriorly with the black scu- 
tellar triangles dimly showing through; vertex with a pair of 
large roundish polished black spots near together at middle; 
tegmina fumose; face varying from stramineous on cheeks to 
ivory at middle and fulvous near vertex, with a short dark 
brown vitta each side of middle above clypeus; legs and genital 
plate stramineous; abdomen dark brown both above and below. 

Vertex rounded, moderately long, of about same length at 
all points; coarse punctures chiefly restricted to basal half of 
clavus and to basal fourth of corium; they or the pigment 
dots about evenly distributed over scutellum except apex and 
basal triangles, pronotum, vertex, and face, pleura, and abdomen 
both above and below; a few are present even on the ovipositor 
sheath; genital plate like an inverted scoop, stramineous, with a 
brownish lunate depression near base, otherwise as described 
in key. Length S.5 millimeters. 

Holotype female, Singapore. 

BIBOSOMA KMABGINATA «p. Mr. 

General color of head and thorax above stramineous, vertex 
with a faint dusky point each side near middle; pronotum except 
broad anterior margin underlaid by fuscous; scutellar triangles 
black, disk fumose; clavi within claval veins greenish white, 
tegmen fumose with broad costal margin and a longitudinal 
streak just exterior to apex of clavus, hyaline; face stramineous, 
disk brownish; legs stramineous, abdomen dark brown both 
above and below. 

Vertex rounded, about one and one-half times longer at mid¬ 
dle than next to eye; coarse punctures mostly restricted to 
basal half of clavus, and basal fourth of corium, and of 
scutellum; pronotum generally coarse punctate except along hind 
margin; head coarse punctate except for apex, clypeus, and lat¬ 
eral margins of cheeks; pleura coarse punctate and abdomen 
pale dotted both above and below; genital plate as described in 
key. Length 4 millimeters. 

Holotype female, Sandakan, Borneo. 
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SIKOSOMA FBONTAUS » wt. 

General color of head and thorax above stramineous, a pair 
of faint brownish dots on vertex near middle; small basal 
triangles of scutellum black; tegmina whitish hyaline; face 
stramineous with a median oval, dark brown spot just above 
clypeus; legs, venter, and connexivum stramineous; disk of dor¬ 
sal surface of abdomen brownish. 

Vertex rounded, rather short, of about same length through¬ 
out; coarse punctures distributed over whole clavus, and basal 
half of corium, disk of scutellum, all of pronotum except narrow 
hind margin; cheeks densely coarse punctate, a few punctures 
along each side of middle of face, and along hind margin of 
vertex, head otherwise nearly smooth; abdomen without pale 
dots; genital plate as described in key. Length 4 millimeters. 

Holotype female, Basilan Island. 

8IBOSOMA CLAVATA «p. n«*. 

Head and thorax above uniform honey-colored; tegmina 
whitish hyaline with a brassy wash over clavus and adjacent 
corium, somewhat fumose apically; underparts honey-colored, 
legs paler, disk of dorsum of abdomen brownish. 

Vertex rounded, moderately long, about one and one-half times 
as long at middle as along eye; coarse punctures restricted to 
basal half of clavus, basal fifth of corium, and disk of scutellum; 
pronotum coarse punctate except for broad hind margin; coarse 
punctures (or their analogues) present over most of head (ex¬ 
cept rondure from vertex to face) but difficult to see; pleura 
punctate; pigment dots visible on dark, but not on other, por¬ 
tions of abdomen. Genital plate as described in key. Length 
4 millimeters. 

Holotype female, Sandakan, Borneo. 




TERMINOLOGY USED FOR ANOPHELES OF THE 
FUNESTUS-MINIMUS SUBGROUP IN RECENT 
PAPERS BY RUSSELL AND OTHERS 

By Paul F. Russell 

Member of Field Staff of the International Health Dwieion 
the Rockefeller Foundation 

Kingd) has recently published a detailed study of the funestus- 
minimus subgroup of Anopheles which he now considers to in¬ 
clude in the Philippines three species; namely, A. minimus var. 
fiavirostris Ludlow 1914, A. mangyanus Banks 1907, and A. 
filipinae Manalang 1930. This new arrangement of the very 
important funestus-minimus subgroup appears to meet the sit¬ 
uation better than any previous study and is likely to become 
the accepted classification. Therefore, it seems advisable to 
write these notes based on a reconsideration of specimens re¬ 
ported by the author and his colleagues in some publications 
which were in manuscript prior to King's final conclusions. 

In the first report by Russelld) on daytime resting places of 
adult anophelines, “ Anopheles minimus (Theobald 1901)" of 
Tables 3 and 4, page 646, includes both Anopheles minimus var. 
fiavirostris Ludlow and Anopheles mangyanus Banks as de¬ 
scribed by King.d) In the second report by Russell (8) "A. 
minimus” referred to throughout the report is A. minimus var. 
fiavirostris of King.d) 

In a paper by Russell (4) regarding larva control by stranding 
and flushing, "A. nUnimus >, includes the funestus-minimus sub¬ 
group of King.d) In a paper by Russell and Santiago(5) the 
A. minimus larvae referred to as having been found in wells 
were A. minimus var. fiavirostris of King.d) 

Finally, in a paper by Holt and Russell, (6) reporting malaria 
and Anopheles reconnaissance, wherever the term " minimus 
group" has been used King'sd) term of " funestus-minimus sub¬ 
group" may be substituted. Wherever the name "A. minimus" 
is used, A. minimus var. fiavirostris may be understood. 

miM-40 S5S 
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THE CAST NET AS A DEEP-WATER FISHING APPLIANCE 
IN MANILA BAY * 


By Agubtin F. Umau 

Of the Fiak and Gama Administration, Manila 
THUS PIATES AND SIX TOT FIGURES 
INTRODUCTION 

The cast net, locally known as dala in Tagalog, laya in Visayan 
and Bicol, tabocol in Ilocano, sabucol in Pangasinan, lala in Zam- 
bal, and atarraya in Tao Sug and Samal, is perhaps the oldest 
type of fishing net known to man. It is especially interesting 
in that the hand net used by the apostles during Biblical times 
as mentioned in the New Testament is said to be one similar to 
the present-day cast net. It is a net which has been universally 
in use since time immemorial. 

In the Philippines, this net is the kind generally used by both 
the Christian and the Mohammedan Filipinos. Its commonest 
use, of which much has been written, is along estuaries, banks 
of rivers and lakes, and wading depths on sea beaches where 
an individual fisherman with a net and a basket for the catch 
plies his trade on a small scale. A fisherman stealthily wading 
in a stooping position, spying the presence of fish and ever 
ready to cast his net over his unsuspecting victims, is a com¬ 
mon sight near fishing villages. 

Less frequently observed is the use of the dala in deep water. 
Here its extensive utilization has necessitated an increase in 
its size and the employment of a boat in connection with its 
operation. The use of this net in deeper waters, especially 
popular among the native fishermen of Rizal and Bataan where 
fleets of such outfits are seasonally observed, is the subject of 
the present discussion. 

THE FISHING GROUND 

The sphere of operation of this fleet of dala fishermen from 
Rizal and Bataan is the open waters of Manila Bay, where there 

* Contribution No. 1 from the Fish and Game Administration, Depart¬ 
ment of Agriculture and Commerce. 
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are vast schools of herrings and other pelagic species. As the 
boats used are small, they seldom venture into the open sea. 
Any bay or gulf, which is the natural abode of pelagic species 
that move in shoals, is a favorable fishing ground for the 
operation of this gear. 

THE BOATS 

The boats employed are ordinary dugouts or bancas of the 
outrigger type with an average capacity of about one-half ton 
net (Plate 1, fig. 1). They are about SO feet in length with a 
width of 3 feet and a depth of 2 feet. Each boat is rowed by 
from three to four oarsmen, and when the wind is favorable, a 
sail is hoisted to the top of a detachable mast. 

In the prow of the boat is a somewhat elevated, rectan¬ 
gular, wooden platform about S feet long and about 2 feet wide 
(Plate 1, fig. 2). This serves as a stage for the dala thrower 
when he casts the net. Behind the forward crosspiece of the 
outrigger is a bamboo pole about 5 feet high, which is provided 
with a curved end that forms a hook from which the net with the 
gilled fish is hung for the convenience of the fishermen in re¬ 
moving the catch from its meshes. A support is provided for 
the detachable wooden mast where the latter is stepped well 
forward at a point just aft of the platform. 

The anterior third of the hold of the boat behind the plat¬ 
form, which is provided with some sort of flooring, serves as 
the working place for the mending of the nets, the picking and 
sorting of the catch, and the storing of the reserve nets and the 
catch. The central portion of the boat is for the rowers, each 
of them being provided with one oar and a paddle—the former 
is used when reconnoitering for schools of fish, and the latter 
is employed when approaching the school with caution and per¬ 
fect quiet in order not to frighten the fish into diving. 

In the stern is the place of the steersman, who is provided 
with a special paddle, as the boat has no rudder. Behind the 
place of the steersman is another bamboo pole of almost the 
same size and length as the one in the bow which, is conjunction 
with the latter, serves to make secure the awning spread as a 
protection against the sun. 

THE FISHERMEN 

A dala fishing outfit of this type is manned by from five to 
seven fishermen. One of them is an expert in the art of cast¬ 
ing the net and at the same time skilled in the differentiation 
of schools of fish by the disturbance created on the surface of 
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the water as they swim about. Another member of the crew 
is the steersman, whose main work is to direct the course of 
the vessel according to instructions from the expert thrower. 
The rest are the oarsmen, who row the boat and also help in 
picking the gilled fish from the meshes of the net. 

THE FISHING GEAR 

The data is a circular net, heavily weighted with lead sinkers 
around its lower edge and provided with a hauling-in line at¬ 
tached to the apical portion. When distended, it has the form 
of a cone; when thrown into the water, it settles like an open 



umbrella, and when it is drawn out by pulling on the main cord, 
the sinkers gather together giving the net the appearance of 
a closed or collapsed umbrella. 

The cast net has two main parts; namely, the hauling-in line 
and the net proper. The line, which varies in length from 
40 to 60 feet, is a i-inch 1 cotton string. In the typical data, 
(text fig. 1), it is directly attached to the apical line that sup¬ 
ports the webbing of the apex of the supposedly conelike net. 
It acts as a retrieving line in the actual casting operation. The 
greater portion of its length is coiled on the elevated platform 
when the net is still uncast. 

The net itself is the main portion of the gear that either 
impounds or more generally gills the fishes. It is about 30 feet 
high with a diameter of about 25 feet at the base. The meshes 
of the web and the size and kind of the twine used are depend¬ 
ent upon the size and kind of fish for which the net is espe- 

' The measurements of the lines in this work are the diameters. 
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dally constructed. The netting of the upper two-thirds of the 
majority of the dala observed is of No. 50 linen thread and the 
lower one-third of No. 40. As mentioned in a foregoing para¬ 
graph, the lower edge is heavily weighted with lead sinkers 
strung at regular intervals (text 
fig. 2). These weights, which 
are cylindrical, are about 4£ in¬ 
ches long and about £ inch in 
diameter; each sinker weighs 
about 1% ounces and is provided 
with two perforated projections 
that serve to hold it to the edge 
of the net. 

Of a rather different make is 
the pangduhay, the dala used for 
catching pomfrets ( duhay ) Stro- 
matern niger (Bloch). In ad¬ 
dition to the net proper, in this 
case of China-grass [Boehmeria 
nivea (Linn.) Gaudich.] twine, 
there are about twenty baited 
lines (text fig. 3), each of f-inch 
cotton rope about 25 feet long, 
provided with a wooden float 
at one end while to the opposite 
end, which is weighted with a 
stone, are attached several jelly¬ 
fishes that serve as the bait. 

These accessory parts are used 
to attract the pomfrets upon 
which the net is cast. Another 
accessory implement is the pa- 
mangkao, a long-handled scoop 
(text fig. 4), which is used for F,a - *• A “ • e ”* w ‘ nr ** rt 

scooping and raising the baited * w 

lines from the water when determining whether or not the pom¬ 
frets have been attracted. The handle is a bamboo pole about 
15 feet long, while the scoop proper is a netting of No. 20 
cotton twine webbed with a mesh of 1 inch stretched that is 




Fxo. 4. Tfct piuuanffcao, a loot»fcan<U«d tcoop. 
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laced to an iron ring about 9 inches in diameter. While In the 
other types of dala the apex is closed and the hauling-in line is 



Flo. B. Apical portion of m pan*duhay showing apical V-ofcapod oat. 

more or less directly attached to it, the apical end of this par¬ 
ticular dala, which is composed of 72 meshes, has a vertical 
V-shaped cut (text fig. 5). Twenty-two meshes of the webbing 
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on each side of the rim of this apical cut are attached to a &-inch 
marginal cotton cord. The free ends of these marginal cords 
together 'with fourteen meshes on each Bide of the cut are laced 
to the eye-splice formed of the free ends of a i-inch bridle 
cord about 7 feet long. To the bight of the bridle cord is then 
attached the hauling-in line proper in the manner shown in 
the text figure. This opening is especially useful when remov¬ 
ing the baited line from inside the cast net during the hauling 
operation. 

The various kinds of deep-water cast nets in use in Manila 
Bay are the following: 


ISerinl No Name of |iv. 


Kind of twin*. Stae of twins; No. 


Sortal 

No. 


PangaiUntaet or pangtamok. 

Linen.. 


50 and 40. 

Mftlimit tut pe mutant usd. 

.do. 


50 and 40. 

Pamutang uaong talaga. 

.do. 


60 and 40. 

Pang-ataffcan. 

.do. 


60 and 40. 

Malimlt na panghalobaybay.... 

-do. 


60 and 40. 

Panghalobaybay or pangtunaoy. 

.do. 


60 and 40. 

Panamian. 


.do.. 


23. 

Pangdtthay.. 

China gn 


A" to A" dtam. 

Bias of 

scratched 

mesh. 

Fiah caught. 

Price of 
net. 

Season of operation. 

in. 


Pesos. 



Young barring i. 


42 

February to May. 

* 

Small herring*.. 


30 

Do. 

1 

_do.. 


27 

Do. 

1 

Hastings of Intermediate sine... 

...... 

25 

Do. 

H 

Medium-staad deep-bodied herrings. 

26 

June to December. 

l 

Adult herrings. 

_ 

20 

Do. 

1| 

Adult sardines... 


20 

Do. 

3* 

Pomfrats. 


16 

October to December. 


METHOD OP OPERATION 

The fishing boats leave port for the fishing ground (different 
points around the Bay) early in the morning. Upon arrival 
at the fishing ground, they reconnoiter for schools of pelagic 
fishes, usually herrings. The net caster, who stations himself 
in the prow of the boat, making use of the wooden platform as 
his stage, scouts for the schooling fishes. 

When such a school is sighted, he signals to the steersman to 
direct the boat towards it. He then prepares a net for casting. 
This he does by coiling the hauling-in line on the platform. 
Then he piles the net in folds. Grasping the folds of netting 
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with the right hand (in the case of a right-handed fisherman) he 
arranges the lower marginal edge of the cast net so as not to 
entangle the sinkers and at the same time make a perfect spread 
of the net. With his right arm he supports a portion of this 
edge of the net towards the right He then spreads apart the 
remaining lower edge towards his left with the left hand. In 
this position (Plate 1, fig. 2) he waits until the boat approaches 
the vicinity of the school. 

In the meanwhile, when the boat is about sixty feet from 
the school, the rowers change their oars for the paddles in 
order that they may approach it as close as possible with the least 



Fig. 6. The dcep-witer <Ula in operation. 


disturbance of the water. No unnecessary motions and disturb¬ 
ances are made during this phase of the operation, as a slight 
movement is enough to frighten the fish away. 

The caster determines the movement of the school and at the 
same time locates its head. The boat is then maneuvered to 
have the school head towards it. When within the reach of 
his throw, he casts the net with a deft half-swing of the body— 
whereby it is thrown forward, opening out gracefully in an al¬ 
most perfect circle (Plate 1, fig. 3; Plate 2, fig. 2; and text 
fig. 6). As the weighted edge sinks, the net is dragged for¬ 
ward—whereupon a considerable length of the retrieving line is 
released. The fishes are impounded and usually gifted in the 
twine as the net settles. 
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The thrower begins to haul in the cast net by pulling or 
drawing on board the hauling-in line from the side of the 
boat (Plate 2, fig. 1). While thus being drawn, the edges come 
together, collapsing the side of the spread net, thus insuring to 
a greater extent the inclosing and the gilling of the fishes. 
The cast net proper, with the impounded and the gilled fishes, 
is hauled in (Plate 2, fig. 3). It is then hung on the hooklike 
pole and the fish are removed by one or more fishermen (Plate 
8, figs. 1 and 2). 

Th oarsmen again row the boat at full speed to locate an¬ 
other school of fish and the operation is repeated. 

As each boat carries from seven to eight nets, successive 
throws are made, depending upon the abundance of the schools 
of such fishes. The gilled fishes are quickly removed, so that 
the net can be cast again. 

While this description holds true with the majority of 
the dala, the pangduhay is operated in a somewhat different 
manner. In the case of this gear, the baited lines are first 
set at various points in the fishing ground. From time to time 
these lines are examined to ascertain the presence of a fair 
number of pomfrets. This is done by dipping the float of the 
line with the aid of the pamangkao (the long-handled scoop), 
slightly lifting the baited end with care. When a good number 
of such fishes have been attracted, the line is cautiously returned 
to its original position in the water. The dala is then thrown 
over the baited line impounding and gilling the pomfrets. In 
the hauling process, this accessory apparatus is removed through 
the V-shaped opening of the apical edge. Then the whole net 
is hove up from one side of the boat and the catch picked from 
its meshes. 

THE CATCH 

The catch, composed of small and medium-sized pelagic 
species that run in schools, is then placed in bamboo baskets. 

The most important species caught are the sardines (tamban 
when full grown and tamban si& when immature), Harengvia 
longieeps Cuv. and Val.; the round-bodied herring ( tunsoy when 
full grown and eiliniaei when young), Harengvia molluccensis 
Bleeker; and the deep-bodied herring (lapad or halobaybay 
when full grown and bagaebas when young), Harengvia fim- 
briata Cuv. and Val. Sometimes small quantities of slip- 
mouths (eapeap, e-im, dalanpat, and hualing ), Leiognathus spp., 
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are included in the hauls. Fomfrets (duhay), Stromateus niger 
(Bloch), comprise the pangduhay catches. 

Although some casts are entirely fruitless, the majority of the 
hauls bring fairly good catches—at times, very abundant within 
a short period of actual fishing. These catches are disposed 
of at the nearest local market, as they are never iced. When 
extraordinarily large, however, they are taken to Umbuyan 
(that section of Tondo where the Bmoke houses are located) 
where they are sold wholesale to Chinese owners of smoke 
houses. 



ILLUSTRATIONS 

Plat* 1 

Fig. 1 . Two boats used in dais fishing in the deep water. 

2. The dala caster ready for the throw. 

8. The throw. 

Plate 2 

Fig. 1. Hauling the net from the side of the boat. 

2. Closer view of the throw. 

8. The catch being hauled in. 

Plate 3 

Fig. 1 . The net with the catch hung on the hooklike pole. 

2. Picking the gilled fish from the meshes of the net. 

TEXT noinuos 

Fig. 1 . The apical portion of a typical dala, showing attachment of haul* 
ing-in line. 

2. Portion of weighted edge of the dala, showing the way the lead 
sinkers are attached. 

8. A baited line, an accessory part of a pangduhay. 

4. The pamangkao, a long-handled scoop. 

6. Apical portion of a pangduhay showing apical V-shaped cut 
0. The deep-water dala in operation. 
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THE NUTRITIVE PROTEIN VALUE OP FIVE 
VARIETIES OF RICE 

By A. J. Homano 
Of the Bureau of Science, Manila 

SIX TSXT FIGUBES 

Rice constitutes the chief staple food of the inhabitants of 
the Philippine Islands and other Oriental countries; such as, 
Japan, China, Siam, India, the Dutch East Indies, and the Malay 
Peninsula. There are many varieties and very little attention 
and study have been devoted to the proper variety selection 
with regard to the biological value of the protein content. A 
variety of rice with low protein content might possess more 
nutritive value than others with a higher protein content 

Wells, Agcaoili, and Feliciano 1 reported that scientific control 
of fertilizers, cultural methods, and irrigation are important 
factors in improving the yield and the quality of rice as to 
protein and carbohydrate content. 

Vedder and Feliciano 2 have shown that amino-nitrogen is use¬ 
less as a chemical index for beriberi-preventing rice. They pro¬ 
posed, however, the following indices for beriberi-preventing 
rice; “Any rice having 1.77 per cent of phosphorus pentoxide 
plus fat, hut not less than 04 per cent phosphorus pentoxide; or 
any rice having not less than 0.62 per cent phosphorus pentoxide; 
or any rice having not less than 0.50 per cent phosphorus pen- 
toxide and with at least 75 per cent of the external layers of the 
grain remaining " 

Suzuki, Matsuyama, and Hashimoto * separated pure rice pro¬ 
tein and fed it to albino rats. They demonstrated that rats on 
a diet containing 10 per cent of rice protein never weighed more 

1 Philip. Journ. Sci. 20 (1922) 358-861. 

* Philip. Journ. Sci. 35 (1928) 351-389. 

'Institute of Physical and Chemical Research 4 (1925) 1-48. 
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than 180 grams. Standard growth was obtained, however, by 
employing 15 per cent or more of rice proteins in the diet. 

EXPERIMENTAL PROCEDURE 

For this investigation, five varieties of rice were used. Pol¬ 
ished samples of Sipot, Mancasar, Ramay, Binicol, and Apostol 
were supplied by the Bureau of Plant Industry. Each variety 
of rice was cooked in the same way as the Filipinos boil it for 
their meals. McCollum’s salt mixture No. 186, purified butter 
fat, and Bureau of Science tikitiki extract were employed in 
the basal ration used for the experiments as follows: Rice, 
86 grams; salt mixture No. 185, 4; butter fat, 5; and tikitiki 
extract, 5. 


r - 1 



The chemical analyses of the rice samples were made accord¬ 
ing to the methods of the Association of Official Agricultural 
Chemists. 4 The object of the analyses was to ascertain the pro¬ 
tein contents of the different varieties of rice. 

The biological study was performed on twenty-seven healthy 
albino rats. Eight rats were used for experiment on the Bipot 
variety, five for Mancasar, four for Binicol, four for Ramay, 

* Official and Tentative Methods of Analysis. Association of Official 
Agricultural Chemists (1925). 
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and six for Apostol. The animals after weaning were subjected 
to diets which contained polished rice as the sole source of pro¬ 
teins. The diets were faulty to a certain extent because the total 
protein contents were below the requirement for normal growth. 
The proteins were not separated from the rice. Feeding ex¬ 
periments of separated proteins from different varieties of rice 
remain to be investigated. 

i i i 

Ration 

Rice (sipot) 86 
80 Salt mixture 4 



RESULTS 

Table 1 gives the chemical analyses of five varieties of rice, 
and text figs. 1 to 6 demonstrate the biological tests on albino 
rats. 

Tabu; 1 .—Results of analyses of five varieties of rice. 


Variety. 

Moisture. 

Protein 

(Nx8.26). 

Ether 

extract. 

Ash. 

Carbohy¬ 
drates (bv 
difference). 


Per cent. 

PJJj 


Per cent. 

Per cent. 

Apostol...... 

14.68 

—EgiTl 


1.29 

74.61 

Blnleol. 

12.76 



1.64 I 

76.56 

Mancaaar.... 

11.89 

7.11 


0.61 i 

80.04 

Kamay... „. 

11.81 

6.20 

0.66 

0.54 

80.80 

Sipot. 

11.22 

11.64 

0.61 

0.78 | 

76.90 


tnm —u 
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Table 2.— Nutritive value of five varietiee of riee. 


Variety of rice 

Total 

protein. 

Rats 

used. 

Maxi¬ 

mum 

body 

weight 

Duration 
of experi¬ 
ments. 

Remarks. 


Per cent. 


0. 

Day*. 


ApoitoL, 

8.01 


72,0 

108-204 

Five of the six rats employed in the ex¬ 
periments did not reach 45 grams 
though one weighed 78.5 grams. 

Binlcol. 

8.82 


60.0 

93-183 

One rat reached the weight of 69 grams 
snd the other three were stunted. 

Mancasar_ 

7.11 


104.3 

94-168 

Two of the five rats reached the weights 
of 82 and 104.8 grams, respectively. 
One rat died of respiratory disease. 

Ramay_ 

6.20 


76.0 

128-207 

One rat reached a weight of 75 grams, 
and one died of respiratory disease. 

Sipot. 

11.64 


94.8 

93-195 

Two of the eight rata used in the experi¬ 
ment reached the weight of 93 and 

94.8 grams, respectively. Four were 
stunted snd one died of loss of weight. 


As shown by the data in Table 1, the protein contents of 
the five varieties of rice were found to vary from 6.20 to 11.54 
per cent. 


Ration 

Rice <mancasan) 86 
*00 Salt mixtune 4 


Buttep fat 5 
Tikitiki extract 5 



Fig. 8. Weight curvet of albino rats fed on Mancasar riee as the eource of proteins. 
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The growth curves of figs. 1 to.6 indicate that rice as the sole 
source of protein in the diets was not adequate to meet the 
needs of the rats. The animals were stunted and never weighed 
more than 104 grams, which is an indication that the diets 
were deficient in protein requirement. 
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Fra. 5* Weight curvet of albino rata fed on Kama? rice an the source of proteins. 


The curves of figs. 1 and 2 illustrate the growth of the rats 
fed on diets the protein of which was derived entirely from 
sipot rice. The protein content in the diet was approximately 
10.30 per cent. 

The curves of fig. 3 show the growth of the rats fed on diets 
the protein of which was derived from Mancasar rice. The pro- 
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tein content in the diet was approximately 7.49 per cent. Al¬ 
though the protein content was lower than in the diets con¬ 
taining Sipot, Binicol, and Apostol, two rats grew larger than 
the other animals fed with the same amount of rice. 

The chart for Ramay rice shows that Ramay has a low nutri¬ 
tive value. 


« 60 


Ration 

Rice (apostol) 86 
Salt mixture 4 





SUMMARY 

1. The chemical constituents and the nutritive protein value 
of five varieties of rice were determined. 

2. Mancasar was found to contain less protein, but its nutri¬ 
tive value seemed to be greater than that of Apostol, Binicol, 
and Sipot. 

8. Ramay was found to contain the least amount of protein 
but its nutritive value appeared to be higher than that of Apostol 
and Binicol. 




ILLUSTRATIONS 


TEXT FIGURES 

Fig. 1. Weight curves of albino rats fed on Sipot rice as the source of 
proteins. 

2. Weight curves of albino rats fed on Sipot rice as the source of 

proteins. 

3. Weight curves of albino rats fed on Mancasar rice as the source 

of proteins. 

4. Weight curves of albino rats fed on Binicol rice as the source of 

proteins. 

6. Weight curves of albino rats fed on Ramay rice as the source of 
proteins. 

6. Weight curves of albino rats fed on Apostol rice as the source of 
proteins. 
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TWO FRESH-WATER SHELLS FROM THE PHILIPPINE 

ISLANDS 


By Leopoldo A. Faustino 

Chief, National Museum Division, Bureau of Science, Manila 
TWO TEXT FIGURES 

In the course of his investigations of the intermediate mollus- 
can hosts of human flukes Dr. M. Tubangui, of the division of 
biological laboratory, Bureau of Science, encountered two fresh¬ 
water mollusks that have not been reported from the Philip¬ 
pine Islands. These shells were given me for identification, and 
I am glad to have the opportunity to report on them. 

GYRAULU8 PR ASH ADI «p. an. FI*. 1. 

Shell discoidal, small, thin, somewhat flat, transparent or trans¬ 
lucent, whorls five, rounded, closely and obliquely striated, peri- 



Fxa. 1. Gymulus prwhadi ip. nor. 


675 
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phery subangular, spire depressed, aperture egg-shaped. A few 
of the specimens are black due to the habitat. 

Height, 1 millimeter; maximum diameter, 6. 

Locality .—San Antonio, Zambales Province, Luzon; also in 
ponds around Manila and vicinity; collected by M. Tubangui. 

Type .—Bureau of Science No. 14404. 

This species differs from G. conveociuscidus (Hutton), which 
it closely resembles, in having more whorls; and in the shape of 



FiO. 2. Hippeulis umb&icaH# (Benton.) 


the mouth, which is more oviform. It differs from G. euphm- 
ticus Mousson in being more convex and in having the whorls 
more rounded, in having an egg-shaped aperture and in having 
the angle on the middle of the outer lip not pronounced but 
more like that of G. convexiusculus (Hutton). Doctor Prashad, 
of the Zoological Survey of India, was the one who called my 
attention to the fact that this Bpecies is distinct from G. euphra- 
ticu8 Mousson or G. compresaux Hutton to which I had pre¬ 
viously assigned the lot of specimens given me for identification. 
It is with pleasure that I name this species after him. 
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HIPPB17TI8 UMBIUCALIS (Benwm). FI#. 2. 

1837. Planorbia umbilicalia Benson, Joum. As. Soc. Bengal 5: 471. 

1921. Hippeutis (?) umbilicalis Annanpale, Rec. Indian Mus. 22: 

584. 

Shell discoidal, nautiliform, thin, transparent, tumid above, 
somewhat flat below, keeled below the middle, whorls four, last 
whorl large and broad, spire narrow and depressed, aperture 
obliquely broad, umbilicus nearly enveloped. 

Height, 2 millimeters; maximum diameter, 7. 

Locality .—San Antonio, Zambales Province, Luzon, collected 
by M. Tubangui, Bureau of Science No. 14405; Sitio Napayacan, 
Buguey, Cagayan Province, Luzon, Bureau of Science No. 3076. 




ILLUSTRATIONS 

TEXT FIGURES 

Fig. 1. Gyraulus prashadi sp. nov. 

2. Hippeutis umbilicalis (Benson). 
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THE LIFE HISTORY OF THE HUMAN INTESTINAL 
FLUKE, EUPARYPHIUM ILOCANUM 
(GARRISON, 1908) 

By Marcos A. Tubangui and Antonio M. Pasco 

Of the Division of Biology and Serum Laboratory, Bureau of Science 

Manila 

FOUR PLATES AND ONE TEXT FIGURE 

INTRODUCTION 

The following considerations were mainly responsible for tak¬ 
ing up the study of the life history of Euparyphium ilocanum 
(Garrison, 1908) (= Echinostoma ilocanum ): to determine the 
mode of transmission of the parasite and to work out as ac¬ 
curately as possible its morphology in the adult stage from prop¬ 
erly fixed experimental material. The first consideration was 
motivated by their inability, when asked, to give specific inform¬ 
ation on the prophylaxis of the worm. In addition, if its mode 
of transmission were known, it might be possible to explain from 
epidemiological observations the apparently limited geograph¬ 
ical distribution of the parasite in man in the Philippine Islands. 

As Tubangui (1931) pointed out in another paper, the avail¬ 
able descriptions of Euparyphium ilocanum were based on 
material obtained from human beings after anthelmintic treat¬ 
ment and such specimens may not have represented accurately 
the anatomical features of the parasite. For this reason it 
is desirable that the morphology of the fluke be known definitely 
so that the identity of the trematode reported by Tubangui 
(1931) as Euparyphium ilocanum from the wild rat may be 
verified. 

HISTORICAL 

The Philippine intestinal fluke was discovered by Garrison 
(1908), who first found the ova of the parasite in the stools of 
five out of over five thousand prisoners in Bilibid Prison, Manila. 

881 
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Later he recovered twenty-one specimens of the adult worm 
from one of the infested persons after the administration of 
male fern as an anthelmintic. Garrison described the fluke as 
Fascioletta ilocana under the supposition that it represented 
not only a new species but also a new genus of trematode. 
Odhner (1911), however, who received four specimens from 
Garrison’s type material, at once recognized the systematic 
affinities of the worm and transferred it to the genus Echinos- 
toma (Rudolphi) (= Echinostomum ). 

Following Garrison’s discovery, other human cases of in¬ 
festation with the parasite were reported by a number of in¬ 
vestigators. In view of the common occurrence of echinos- 
tomes in general in the intestines of birds and of the successful 
development in man and other mammals of certain species of 
avian heterophyids, as reported by Faust and Nishigori (1926) 
and others, some observers began to suspect that the fluke in 
question might be a normal bird parasite that is only accident¬ 
ally transmitted to human beings. No thought was entertained 
that the trematode might be harbored by a mammal other than 
man, as was suspected by Leiper (1911) in the case of Eupary- 
phium malayanum, until Tubangui (1931) found what was ap¬ 
parently the same species of fluke in the intestine of the wild 
rat, Mus norvegicus. Before this, Majima (1927) in Japan 
had reported a human case of infestation with a related rat 
trematode, Echinostoma macrorchia Ando and Ozaki, 1928. 

On the basis of material obtained from rats, Tubangui re¬ 
described the parasite and placed it in the genus Euparyphium 
Dietz, 1909, due mainly to the presence of spines on the two 
body surfaces. Without taking it into account then, it is now 
found that the combination Euparyphiwm Uocanum is a resus¬ 
citated homonym, having already been used by Le6n (1920) 
for a trematode, collected by him from a Roumanian peasant, 
which he thought was identical with the Philippine species. 
Later the same author and Ciurea (1922) rectified the error 
by describing the Roumanian parasite as a distinct species 
under the name Euparyphium jassyense. 

GEOGRAPHICAL DISTRIBUTION 

Garrison’s fluke has so far been found only in the Philippines. 
Formerly, it was believed to be limited in its distribution to the 
northwestern provinces of Luzon, but its presence in wild rats 
in Manila, as already mentioned, indicates that it has a wider 
geographical range. 
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In man, however, as shown in the following review of record¬ 
ed cases, it has been reported only from northwestern Luzon 
or, more accurately, from the Ilocano portion of the Philippine 
population. To begin with, the first five cases seen by Garrison 
<1908) were all natives of Ilocos Sur, so that this province is 
the type locality of the parasite. Willets (1911), during a 
parasitological survey in Cagayan Valley, found a case of tre- 
matode infection in a boy IS years of age that was most prob¬ 
ably due to Ewparyphium ilocanum. Willets did not exactly 
state the province from which the boy came, but in his intro¬ 
ductory remarks he said that "nearly all of the persons exam¬ 
ined were Ilocanos who migrated into the Cagayan Valley." 

Hilario and Wharton (1917) next reported five cases, all of 
whom came from towns in Zambales Province, the population 
of which includes a large number of Ilocanos. In the examina¬ 
tion of the stools of more than five hundred students of the 
University of the Philippines at Los Banos, Schwartz and Tu¬ 
bangui (1922) found two cases, one of whom was a native of 
Zambales and the other of Ilocos Sur. .From another set of 
students in the same institution Tubangui and Francisco (1925) 
detected four other cases, all of whom were Ilocanos. One was 
from Ilocos Sur, two from Zambales, and one from Pangasinan. 

When this investigation on the life history of the parasite 
was started, surveys were made in several places in north¬ 
western Luzon for the purpose of obtaining egg material for 
experimental infection of snails. In San Antonio, Zambales, 
of thirty adult people examined, eight harbored the parasite. 
In Tagudin, Ilocos Sur, where ninety-one high-school students 
were examined, seven positive cases were detected. On the 
other hand, in the adjoining Province of Abra, where forty- 
eight students of the Lagangilang Agricultural High School and 
eighteen Tinguians residing in Barrio Villaviciosa, Bangued, 
submitted faecal samples for examination, not a single case was 
found. It would appear, therefore, that the parasite does not 
exist in Abra, although we are told by Dr. Zacarias de Jesus, 
assistant professor of veterinary parasitology in the Univer¬ 
sity of the Philippines, that on one occasion he encountered the 
eggs of the fluke in the stools of a servant girl from that 
province. 

METHODS 

This work on the life cycle of Euparyphiwm Uocamm was 
part of a program to determine the molluscan intermediate 
hosts of the trematodes found in man and in domesticated 
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animals in the Philippines. To carry out this program, col¬ 
lections of common species of fresh-water snails were made 
and these were allowed to breed in small balanced aquaria under 
laboratory conditions. The purpose of this waB, of course, to 
have on hand clean snails for infection experiments with 
known trematode larvae (miracidia) whenever the latter became 
available. 

The eggs of the parasite were obtained from time to time 
from two heavily infested cases residing in San Antonio, Zam- 
bales. The stools, after the usual preliminary screening, wash¬ 
ing, and sedimentation processes, were placed with small 
amounts of ordinary tap water in shallow glass dishes and kept 
in improvised humidors at a room temperature of 26° to 31 °C. 
In such an environment the majority of the ova went through 
their full development readily and on hatching liberated active 
miracidia. 

The mollusk which is capable of playing the role of primary 
intermediary host was determined by placing active miracidia 
in the water containing the experimental snails. From time 
to time thereafter several individuals of the latter were crushed 
and examined for the presence of trematode larv®. In the 
beginning large numbers of miracidia were used in infecting 
snails. After the discovery of the primary intermediate hosts, 
it was found necessary to use only a limited number, approxi¬ 
mately in the proportion of one. miracidium to one snail; other¬ 
wise many, if not all, of the snails died before the larvse had 
had the chance to reach their full development, apparently as 
the result of heavy infestations. 

The adult stage of the duke was obtained by feeding infective 
larvae (encysted metacercariae) to clean laboratory white rats, 
cats, and monkeys. 

After establishing the life history of the parasite by the use of 
aquarium-bred snails, field surveys were made in San Antonio, 
Zambales, for the purpose of collecting naturally infested mol- 
lusks and finding out how the worm is transmitted to human 
beings. The data obtained were used to check the laboratory 
findings. 

In the study of the larval stages both fresh and stained 
specimens were utilized. In addition observations on the be¬ 
havior of the miracidium in the prepared juices of different 
species of snails were made. Snail juice was prepared by tri¬ 
turating one or several individuals of a partic ular species of 
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snail in a small dish or mortar, with or without their shells, 
into a more or less compact mass and allowing the juice to 
separate by tilting the container. By means of a capillary pi¬ 
pette one or more miracidia were transferred to a slide with a 
minimum amount of water. After adding a drop of the snail 
juice a cover slip was put on and the slide examined under a 
microscope. 

THE MOLLUSCAN INTERMEDIATE HOSTS 

Primary intermediate host. —The following species of fresh¬ 
water snails were tested with the miracidium of Euparyphium 
Uocanum: Pita luzonica (Reeve), Vivipara burroughiana Lea, 
Thiara asperata (Lamarck), Amphipeplea quadrasi Moellen- 
dorff, Bulinus hungerfordianus Nevill, Lymnaea peregra (Muel¬ 
ler) , Planorbis umbUicalis Benson, and Gyravlus prashadi 
Faustino, 19S3 (Plate 4, fig. 8). 1 Of these snails only the last 
species was found capable of playing the role of primary inter¬ 
mediate host. In this snail the miracidium after penetration 
proceeded to develop and passed through stages that are 
characteristic of echinostomes in general. 

Secondary intermediate hosts. —The cercaria of Euparyphium 
Uocanum, like the cercarise of other echinostomes, assumes the 
infective stage by undergoing a process of encystment and be¬ 
coming transformed into a metacercaria. The discovery of its 
place of encystment was quite accidental. Due to a shortage 
of aquarium jars we had to place together in one of the exper¬ 
imental jars Gyravlus and Bulinus and in another jar Gyraidus 
and Lymnaea snails. The subsequent examination of these mol- 
lusks revealed the presence of redise, cercarise, and occasionally 
encysted metacercariae in Gyravlus prashadi and only encysted 
metacercariae in the other kinds of snails. This observation 
served as a clue and was later verified experimentally by plac¬ 
ing together in small amounts of water cercarise and clean 

‘In the abstract of this paper contributed to the Eighth Annual Meet¬ 
ing of the American Society of Parasitologists and published in the Journ¬ 
al of Parasitology IS (1932) 166, Planorbis umbUicalis was mentioned as 
one of the primary intermediate hosts of the parasite. This is a mis¬ 
take and was due to the hasty identification of snails during their exam¬ 
ination for the larval stages of the fluke. It also transpires that the 
shells which were believed to be Planorbis comprsssus represent a newly 
discovered species, Gyraulus prashadi, which is described by Dr. L. A. Fa¬ 
ustino in a preceding paper in this issue of the Philippine Journal of 
Science. 

stsiw —11 
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snails and watching the disappearance of the former due to 
their entrance into the bodies of the latter. The snails always 
showed the presence of encysted metacercarie when examined 
the following day. It was determined by such experiments that 
any of the species of fresh-water snails enumerated above, in¬ 
cluding Gyraulus prashadi, is acceptable as a second interme¬ 
diate host. 

FEEDING EXPERIMENTS 

As stated above, the encysted metacercaria represents the 
infective stage in the life cycle of the parasite in so far as the 
infection of the mammalian or definitive host is concerned. If 
fed to such a host, it will proceed to develop to the adult stage 
in the small intestine of the latter. Below are given briefly the 
results of some of the feeding experiments. The incubation 
period, that is, the number of days that elapsed from the time 
the metacercaria were fed until the eggs of the parasite first 
appeared in the faces of the experimental animals, was 7 to 
10 days in fourteen rats; 12 to 16 days in two monkeys; and 
15 days in one young cat. In these animals the infection was 
of short duration, the eggs disappearing from their faeces after 
one to two weeks. Whether this phenomenon is due to the fluke 
being naturally short-lived or to its not being well adapted 
to these hosts, has not been determined. In human beingB 
the worm seems capable of staying for a number of years. 
Metacercarise were also fed to two pigeons and one pup, but 
the results were negative. 

Experiment 1 .—August 2, 1932. Rats 1 and 2 fed experi¬ 
mental Bulinus snails containing encysted metacercarias. 

August 10. Rats 1 and 2 showed trematode eggs in faeces. 
Rat 1 was killed August 15 and from the anterior portion of 
its small intestine seventeen adult specimens of Euparyphium 
ilocanum were collected. Rat 2 was killed August 16 and 
yielded eighty-two adult flukes. 

Experiment 6 .—November 4. Four snails (Pila luzonica) 
collected from a fishpond in San Antonio, Zambales, Luzon, in 
which many individuals of Gyraulus prashadi harboring the 
cercaria of Euparyphium ilocanum were found, were placed in 
the cage of starved rats 7 and 8. The rats gnawed through 
the shells of the snails and ate the soft parts. 

November 11. Rat 8 showed trematode eggs in fseces. Killed 
November 15 and yielded sixty-five adult Euparyphium ilocanum . 
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November 14. Bat 7 positive. It became negative Novem¬ 
ber 21 and when it was killed no flukes were found in the 
intestines. 

Experiment 8 .—November 7. Monkey 1 was fed experimen¬ 
tal Pita snails containing encysted metacercarfoe. 

November 16. Negative; fed again encysted metacercariae. 

November 28. Treraatode ova found in faeces. Killed Decem¬ 
ber 1 and yielded eleven adult Euparyphium. 

Experiment 10 .—December 14. Cat 1 given encysted meta¬ 
cercariae found in experimental Pita snails. 

December 29. Trematode eggs found in faeces. This cat was 
allowed to live and was positive up to January 11, 1983. The 
next day the faeces were negative, and when the animal was 
killed no flukes were found in the digestive tract. 

STAGES OF THE LIFE CYCLE 

THE EGG 

Description .—The eggs are refractive, oval bodies with a 
faint tinge of yellow. Subspherical and even elongate forms 
were occasionally encountered, but these proved in the major¬ 
ity of cases to be infertile and may, therefore, be considered as 
abnormal. The size in microns has been given by the differ¬ 
ent observers cited above as follows: Garrison, 88.8 to 114.7 
by 63.6 to 81.9; Odhner, 92 to 114 by 63 to 82; Hilario and 
Wharton, 88.8 to 111 by 63.6 to 74.4; Tubangui, 86.6 to 101.6 
by 64 to 64.2. The present findings agree with these figures 
in showing the variability in the size of the ova. One hundred 
eggs found in the stools of four infested individuals and meas¬ 
ured at random, gave the following results in microns: Length 
83.2 to 116.4, maximum width 68.2 to 69.7, the average size 
being 96.1 by 63.4. The same number of eggs measured from 
the fseces of the experimental rats and monkeys gave results 
that are very close to these figures. 

The eggshell (Plate 1, fig. 1) is smooth, operculated at one 
pole, and double-contoured in optical section. It is, however, 
quite transparent and uniformly thin except for a more or less 
distinct thickening at the pole opposite the operculum. The 
latter is a small concavo-convex disk with a finely serrated 
edge that dovetails into the margin of the shell opening. It 
measures 18.6 to 21 microns in diameter. 
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The germinal area is a globular mass, about 16.6 microns 
in diameter; it is usually located behind the equator of the 
egg towards the nonoperculated end. It stands out rather in¬ 
distinctly from the numerous yolk balls that surround it by 
its greater opacity and grayish color. The yolk balls are filled 
with a brownish granular material. The germinal area and 
yolk balls are contained in a vitelline sac that lies so close to 
the interior of the eggshell that its presence in the undeveloped 
egg is difficult to demonstrate. When the miracidium is formed, 
its presence is made evident during the movements of the larva. 

Development .—In freshly voided fasces the eggs are usually 
in the one-cell stage (Plate 1, fig. 2); rarely they are in the 
two-cell stage. When left in tap water at a room temperature 
of 26° to 31° C. after having been washed and sedimented, 
their development is rapid. The germinal area divides and 
passes through the well-known stages of metazoan embryonic 
development. During the morula stage the eggs present a 
characteristic picture: the bunch of embryonic cells occupies 
a central position, surrounded by a network of empty or almost 
empty spaces (Plate 1, fig. 3). The latter represent the im¬ 
poverished yolk balls, the contents of which have been gradually 
used up by the developing embryo. As the miracidium begins 
to take form, these are crowded out gradually and oillike glob¬ 
ules, which possibly represent excretory products, make their 
appearance. When the miracidium is fully formed, there are 
two or three large ones of these globules abutting the larvae 
(Plate 1, fig. 4). 

The majority of eggs were observed to attain the miracidial 
stage after six to fifteen days, others after a prolonged incuba¬ 
tion period of five to six weeks. Hatching ordinarily took 
place three to five days after the formation of the miracidia. 

THE MIRACIDIUM 

Description .—The miracidium is similar in appearance to the 
miracidia of most trematodes. The anterior half of the body is 
more bulky than the posterior half and is produced anteriorly 
into a conical retractile papilla. The entire surface, except in 
the region of the papilla, is covered with long cilia, by means of 
which the larva is enabled to swim very actively. These cilia 
arise from definite epidermal cells or plates, of which there are 
nineteen arranged in four transverse rows (Plate 1, fig. 6). 
The first row contains six small cells, which are almost triangular 
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in shape with their apices directed anteriorly; the second row 
six larger cells that are rectangular with rounded corners; the 
third row four cells that are also rectangular but are larger than 
those of the second row; the fourth row three cells that are 
almost as large as those of the preceding row but are somewhat 
triangular with their apices directed posteriorly. In the living 
organism these epidermal cells are arranged very close together, 
except where two minute lateral processes, one on each side, 
protrude between the first two rows of cells. In extended spec¬ 
imens killed in hot 10 per cent formalin solution, the cells are 
seen to be separated from each other by nonciliated spaces. 

In the preserved state, with the anterior papilla partly pro¬ 
truded, the miracidium measures 61.5 to 65.5 microns in length 
by 27.6 to 29.5 microns in maximum breadth. When alive it 
averages 85 by 85 microns in size. It is provided with a small 
sacculate gut which reaches to the tip of the papilla by means 
of a narrow duct. Both the gut and its papilla are conspicuous 
due to their refractive granular lining. No evidence was ob¬ 
tained to indicate the presence of a patent mouth as has been ob¬ 
served by Barlow (1925) in the miracidium of Fasdolopsis 
bueki. Immediately behind the digestive tract on the dorsal 
surface is a pair of eyes that are discernible due to their inner 
pigmented portions. The lenses themselves are difficult to dis¬ 
tinguish. The eyes are often so close together that the ap¬ 
proximation of their pigmented areas gives the impression of 
the presence of a single X-shaped “eye spot/’ Ventral and a 
little posterior to the eyes is a pair of neurons, probably repre¬ 
senting the central nervous system. Two flame cells are present 
near the equator of the body, one on each side of the median 
line. Each of these excretory cells is provided with a sinuous 
duct that leads to the exterior through a lateral opening located 
between the last two rows of epidermal cells. The germinal cells 
occupy most of the space in the posterior half of the body. 

Behaviour in water .—Immediately after hatching the mi¬ 
racidium begins an active life in the water. Its behavior is very 
much like that of the miracidium of Fasciolopsis buski, as de¬ 
scribed by Barlow (1925). It swims here and there with a spi¬ 
raling but smooth and graceful motion and with only very 
momentary stops until it either dies from sheer exhaustion or 
succeeds in penetrating into the body of an intermediate host. 
Newly hatched miracidia, kept in a small dish of water floated 
on the surface of a screened balanced aquarium at 8 to 9 o’clock 
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in the morning, did not live for more than seven hours. This 
experiment was repeated six times, and an average longevity 
of 6 hours 37 minutes was obtained. 

Behavior in snail juices .—In view of the interesting observa¬ 
tions recorded by Barlow on the behavior of the miracidium of 
F. buski in the expressed juice of its intermediate host, it was 
considered worth while to observe the behavior of the miracidium 
of Euparyphium ilocanum not only in the juice of its primary 
intermediate host but also in the juices of the other kinds of 
snails used in the preliminary infection experiments. Similarly 
interesting results were obtained. It was noticed that in the 
juices of the latter mollusks the miracidium reacted indiffer¬ 
ently ; that is, it behaved as if it were in water with the excep¬ 
tion that it was unable to swim as fast due to the viscosity of 
the medium and to the presence of bits of snail tissues that 
interferred with its free locomotion. 

In the juice of Gyraulus prashadi, on the other hand, its re¬ 
action was quite different. The following changes, which are 
possibly identical with those occurring during the act of pene¬ 
tration of the miracidium into the body of a snail, were seen 
to occur during observation periods lasting from three and a 
half to four hours: The larva on coming in contact with the 
fluid of its primary intermediary host seemed to be stimulated, 
as shown by its jerky and rather hurried movements. After 
a few moments it quieted down, moving here and there slowly 
and cautiously. Very soon a part of its epidermis at the ante¬ 
rior end began to bulge in the form of a blister. A few minutes 
later it remained stationary in one place, but with its cilia 
moving continuously and the bulging of the epidermis becoming 
more pronounced. Soon one of the second row of epidermal 
cells wag cast off and carried away by its cilia which continued 
vibrating long after the epidermal cell was peeled off. An¬ 
other cell from the same group may next be detached and be 
carried away by its supply of cilia. In many of the larvse 
observed, however, the three remaining cells of this row, in¬ 
stead of being completely cast off like the first one, were merely 
folded back and remained attached to the third row of cells. 
Somewhat later the first row of cells was discarded by being 
pushed forward en masse. Its anterior end being then free, 
the larva pulled the rest of its body out of the remaining two 
rows of epidermal cells by means of its active contractions. 
It assumed a roundish to oval form, the anterior headlike pa¬ 
pilla was retracted into the body and the germ app eared 
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more prominent. It had. therefore, the important characteris¬ 
tics of a young sporocyst and may for that reason be appro¬ 
priately called a' miracidium-sporocyst (Plate 2, fig. 1). At the 
end of three and a half to four hours the larvse died in spite 
of attempts to prolong their existence by periodically giving 
fresh snail juice. 

The apparently specific reaction shown by the miracidium of 
Euparyphium ilocanum in the juice of its primary molluscan 
host raises the question as to whether or not the miraddia of 
the different species of trematodes will exhibit the same specific 
behavior if placed in the fluids of their respective intermediary 
hosts. Experiments with the solution of this question in view 
would be worth undertaking; and. if positive results were ob¬ 
tained, a useful preliminary technic in the elucidation of the life 
cycles of flukes in general would be made available. 

Penetration of the miracidium. into the body of the primary 
intermediate host —The mode of penetration of the miracidium 
into the primary intermediate host was ascertained, as was 
done by Barlow in the case of F. buski, by placing a snail and 
some water containing miracidia on the depression of a bacte¬ 
riological “hanging drop” slide under a cover glass. Thus in¬ 
closed, the snail makes attempts to escape and in so doing enables 
one to view its exposed parts under the microscope. 

Miracidia were observed to be overactive in the presence 
of their proper intermediate host. In view of its spiraling 
mode of locomotion, if a miracidium strikes against any solid 
body, the sudden impact of its arrested movement causes it to 
rotate on its long axis with a characteristic boring motion. 
If it strikes against the shell of its host or any hard object, 
its arrest is only momentary, the larva soon regaining its 
balance and darting away as fast as ever. If it happens to hit 
the body of the snail, it remains as if rooted to the spot for a 
longer or shorter period of time even after the boring motion of 
the body has ceased. Those striking against the foot, head, 
and tentacles of the snail, however, were found to be unable to 
go deeper into the tissues and were soon brushed off by the move¬ 
ments of these parts against the shell of the mollusk. Only 
those that happened to strike the mantle lingered longer and 
seemed able to penetrate deeper. From this observation it 
is believed that the miracidium normally establishes itself in 
the body of its snail host by entering the pulmonary chamber 
through the mantle and possibly also through the pulmonary 
orifice. 
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No attempt was made to follow the route of migration and 
determine in detail the metamorphosis of the miracidium inside 
the body of the snail. What probably happens is that the larva, 
after casting off its epidermal cells during the process of pene¬ 
tration, transpasses the mantle wall and enters the pulmonary 
chamber. From there it works its way through the adjacent 
soft tissues until it finally reaches the digestive gland of the 
mollusk. The rediae have always been found in the latter organ. 
They occupy a superficial position and are bo loosely attached 
to the liver tissues that the least pressure, as when the shell 
of an infective snail is broken even very carefully for examina¬ 
tion, is sufficient to set a large number of them free into the 
water. 

Two kinds of redise are distinguished: namely, primary or 
mother rediae and secondary or daughter redise, which in ap¬ 
pearance and general structure do not differ materially from 
other echinostome redise; such as, for example, those of Eupary- 
phium murinum and Echinostoma revolutum, as described by 
Tubangui (1932). No constant differences were observed to 
exist between the two kinds of redise, except that the mother 
redise (Plate 2, fig. 3) were always found to contain in their 
body cavities only daughter redise and the latter (Plate 2, fig. 
4) only cercarise. 

The young redise (Plate 2, fig. 2); that is, those inclosing 
undifferentiated germ balls recently detached from the germ¬ 
inal epithelium of the body cavity, are very small compared 
with those containing mature or nearly mature redise or cer- 
carise. The body is colorless or, at most, tinted with very 
pale yellow; the rhabdoccele gut and locomotor appendages are 
prominent; and the collar is located relatively far from the 
anterior end. In older redise the body is generally colored 
either partly or wholly with various shades of yellow and 
brown, the rhabdoccele gut iB relatively small and filled with a 
blackish material, the locomotor appendages are not very con¬ 
spicuous, and the collar is pushed nearer the anterior end of 
the body. A mature mother redia contains from three to 
twenty daughter redise in different stages of development and 
a mature daughter redise from three to twenty-five cercarise, 
also in different stages of development. Measurements taken 
of preserved specimens killed in hot per cent formalin solu¬ 
tion gave the following data in millimeters: Young redise, 
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length 0.176 to 0.260, maximum diameter in front of locomotor 
appendages 0.040 to 0.066, pharynx 0.020 to 0.025 across; older 
redise, length 0.326 to 1.15, maximum diameter 0.108 to 0.165, 
pharynx 0.04 to 0.06 across. 

It was found difficult to determine accurately the details 
of the excretory system of the redise. The number of the flame 
cells seems to depend upon the age or stage of development 
of the larva. Their arrangement, however, is basically con¬ 
stant in being bilaterally symmetrical, the cells on either Bide 
being arranged into an anterior and a posterior group. In a 
small daughter redia, harboring three cerearise, there were 
seen twelve flame cells on each side with their short and slightly 
tortuous ducts. The excretory pores are lateral, one on each 
side, immediately in front of the corresponding locomotor ap¬ 
pendage (Plate 2, ftg. 5). 


THE CERCARIA 

Description. —The cercaria of Euparyphium Uocanum (Plate 
3, figs. 1 and 2) can be recognized at a glance through the micro¬ 
scope as that of an echinostome due to the presence of a head 
collar, a pair of prominent excretory collecting tubes filled with 
concretionlike bodies, and numerous cystogenous glands. It pos¬ 
sesses the characters of the “Echinata” group of echinostome 
cerearise proposed by Sewell (1922) and is most closely allied 
with that author’s Cercaria Indicae XII found in Gyravlus 
euphraticus and Indoplanorbis exustus. The first snail, it will 
be noted, is congeneric with the primary molluscan host of the 
Philippine fluke. 

The body and, to a lesser extent, the tail, like those of most 
cerearise, are capable of marked extension and contraction, for 
which reason it is difficult to give their dimensions accurately. 
In free-swimming larvse the body is pyriform and generally 
shorter than the tail. In preserved specimens this shape may 
be retained or the body may become elongate, in which case it 
may be even longer than the caudal appendage. Measurements 
based on such preserved material gave the following figures in 
millimeters: Body, length 0.18 to 0.30, maximum diameter 
(across acetabulum) 0.10 to 0.13; tail, length 0.13 to 0.35, 
maximum diameter (near base) 0.035 to 0.050; cephalic collar 
0.075 to 0.098 across; oral sucker 0.040 to 0.062 by 0.045 to 
0.070; prepharynx 0.012 to 0.020 long; pharynx 0.020 to 0.025 
across; oesophagus 0.04 to 0.10 long; acetabulum 0.045 to 0.066 
by 0.050 to 0.062. The oral sucker is antero-subterminal, while 
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the acetabulum is between the middle and last third of the body 
length. The oesophagus divides in front of the acetabulum 
into two simple cseca that extend near the posterior end of the 
body. Both the oesophagus and cseca are composed of single 
columns of cells, the shape of which, depending upon the state 
of contraction or relaxation of the body, may be either square or 
rectangular. The reniform cephalic collar is armed with fifty- 
one spines arranged in two alternating rows uninterrupted dor- 
sally. These collar spines are delicately needle-shaped and are 
of about the same size, 8 to 10 microns in length. The body 
surface behind the collar is beset with numerous minute spines, 
directed posteriorly and arranged in transverse rows. Beneath 
the cuticle from immediately behind the level of the pharynx to 
the posterior end of the body are numerous cystogenous glands. 
These are transversely oval, pear-shaped or roundish bodies, 
measuring about 12.5 microns across and filled with a finely 
granular material which renders obscure the outlines of the 
other structures in the body. The genital anlage is represented 
by two masses of cells, one in front and the other behind the 
acetabulum, connected by a narrow strip of cells passing dorsal 
to the acetabulum. 

The excretory system (Plate 8, fig. 8) is typical of echinos- 
tomes in general arrangement. There is a median, contractile, 
excretory bladder near the posterior end of the body that com¬ 
municates with the outside through a posterodorsal excretory 
pore. A posterior collecting tube originates from the posterior 
portion of the bladder; a short distance behind the base of the 
tail, this tube divides into two branches, each of which omens 
outside through a lateral pore. The excretory bladder is con¬ 
stricted at its anterior portion and thus gives rise to a small 
secondary bladder, from which the two principal excretory ves¬ 
sels, the main lateral collecting tubes, arise. The latter follow 
an anterior zigzag course on each side of the body; at first they 
are narrow in diameter, but in front of the middle level of the 
acetabulum they are dilated and filled with globular refractive 
bodies, the presence of which render these tubes very con¬ 
spicuous. Each of these tubes on reaching the region of the 
cephalic collar becomes smaller in caliber, bends outwards and 
then inwards and backwards, thus forming a loop just behind the 
oral sucker. The reduced tube is continued posteriorly as an 
ascending limb, the latter being closely applied against the outer 
wall of the main collecting tube up to the middle level of the 
acetabulum and therefore difficult to detect. Behind that level 
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it separates from the main tube, and on reaching the level of the 
excretory bladder it gives off two sets of three capillaries with 
their corresponding flame cells. Then it describes a small loop, 
takes an anterior course (descending limb), and near the region 
of the oral sucker it breaks up into three capillaries with their 
corresponding excretory cells. The total number of flame cells 
is fifteen pairs, the distribution of which is shown in Plate 8, 
fig. 3. Due to the presence of the cystogenous glands it was 
not possible to trace accurately the capillary connections of the 
remaining six pairs (4th to 9th, inclusive) of these cells. 

Liberation of cercaria from its host .—In two experimental 
infestations it was observed that snails began to yield cercaria 
in from forty-two to fifty days after exposure to the miracidia. 
By placing some of these infested snails singly with small 
amounts of tap water in small glass vials, it was further observed 
that the escape of the cercaria from their hosts occurs during 
the day, between 11 in the morning and 6 o’clock in the after¬ 
noon. The greatest number emerged between 1 and 3 o’clock. 
This finding agrees with the observations of Cort (1922) and 
Rees (1981), who determined that in the case of other echinos- 
tome cercaria their emergence from their snail hosts also occurs 
during the daytime only. It further agrees with the explana¬ 
tion given by Rees, who ascribes the phenomenon to an accele¬ 
rated rate of development of the larva during the day on account 
of the gradual rise of temperature because of the following 
observation. In the Philippines during the cool days of Decem¬ 
ber, it was often noticed that the appearance of the cercaria 
was much delayed when vials containing infested snails were 
left standing near an open window. In another lot of vials 
placed near an incubator or in a warm chamber, the emergence 
of the larva was much accelerated. 

By removing and counting the larva escaping into the water 
at one- to two-hour intervals, estimates were made of the total 
number of cercaria a single infested snail could produce each 
day. Counts made from six snails and extended for five days 
gave a total daily yield of from 58 to 194 cercaria per snail, with 
an average of 119. One Bnail had a nearly uniform daily yield 
of from 190 to 194, while in another one the number ranged from 
72 to 186. These figures most probably are due to differences in 
the number of mature daughter redia harbored by a particular 
mollusk, but they are significant in demonstrating the poten¬ 
tially large number of infective metacercaria that a single snail 
can produce daily. 
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Method of locomotion and duration of free existence .—The 
cercaria is an active swimmer, its attitude when thus engaged is 
similar to that of Cercaria “Z,” as described by Bees (1931). 
The body is bent ventrad so that it is concavo-convex; the tail 
continues along the ventral surface and then bends back again 
just behind its root. The result is that the dorsal surface of 
the body is foremost with the tail lashing on the ventral surface. 
When the larva comes in contact with a substratum, its method 
of locomotion is by creeping; that is, by the alternate attachment 
of its suckers to the surface. 

The duration of the free existence of the cercaria is brief, its 
active life lasting not more than ten hours under laboratory 
conditions. After that time it sinks to the bottom and is soon 
dead. Recently emerged larva, placed at 4 to 5 o’clock in the 
afternoon in small, cotton-plugged test tubes filled with water 
and stood under the surface of the water in a balanced aquarium, 
were invariably found dead the following morning. 

ENCYSTED METACE8CARIA 

Formation. —Like other echinostome cercariae, the cercaria of 
Euparyphium ilocanum has to undergo a process of encystment 
and be transformed into a metacercaria before it is able to infect 
a suitable vertebrate host. It is obviously for these reasons and 
in order to look for a favorable spot for encystment that it escapes 
from its redia after reaching a certain Btage in its development. 
It has never been found to encyst inside its redia, as is the case 
with some of the other echinostome cercaria. By keeping it 
under close observation in different kinds of environment, it was 
determined that it is also unable to encyst either in water or on 
aquatic plants and that it can only do so in the body of a second 
intermediate host, which is a snail. If a free-swimming cercaria 
comes in contact with any exposed portion of the body of such 
a host, it attaches itself tenaciously by means of its suckers and 
by the use of the same organs it works its way into the pul¬ 
monary chamber, presumably through the respiratory opening. 

The process of encystment consists essentially in the shedding 
around its body surface of the secretion of the cystogenous 
glands, which on hardening forms a protective envelop for the in¬ 
closed larva or metacercaria. Simultaneously with the forma¬ 
tion of the cyst, the tail becomes gradually detached from the 
body. Encystment can apparently take place on any portion of 
the inner wall of the mantle cavity, but the sites of predilection 
are the soft tissues around the pericardium and at the hinder por- 
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tion of the digestive tract, the wall of the pulmonary sac in 
those snails possessing such a structure, and the surface of the 
liver. 

Although, as stated in an earlier section of this paper, the 
cercaria is able to encyst in many kinds of fresh-water snails, 
it was noted repeatedly in experiments conducted for the pur¬ 
pose of determining the second intermediary host of the parasite 
that the larva is especially attracted by the large ampullarid 
Pila luzonica (Plate 4, fig. 4). When large numbers of free- 
swimming cercarbe were placed in small beakers of water with 
this snail, they disappeared completely due to encystment after 
thirty to forty minutes; with the other kinds of snails, after one 
and one-half to three or more hours. This may be taken as an 
indication that Pila luzonica is probably the normal second inter¬ 
mediate host of the parasite. As far as the transmission of the 
fluke to human beings is concerned, it is believed that such is 
very probably the case; for, as will be shown later, this particular 
snail is often eaten raw by many people in the endemic places. 

With reference to the presence of cysts in Gyraulus prashadi, 
which' also serves as a primary intermediate host, some explana¬ 
tion seems necessary. The fact that cysts were found only in 
those individuals of this snail which harbored redise and cer- 
carise is taken as an indication that the origin of these cysts 
was not from cercarise that had already escaped into the water. 
What probably happens is that, due to certain obstacles, the 
exit of some of the cercariae, from either their redise or the 
mantle cavity of the snail, is delayed to such an extent that 
when the proper time for encystment arrives the cercariae still 
And themselves within the body of their first intermediate host. 

Description .—The cyst (Plate 1, fig. 6) is a globular or slightly 
oval structure, inside which the metacercaria lies bent on itself. 
It is double-walled; the outer wall is thin and membranous, meas¬ 
uring 120 to 138 by 108.2 to 129 microns; the inner cyst wall is 
2 to 3 microns thick and measures 116 to 129 by 105 to 125 
microns. The space between the two walls seems to be filled 
with a fluid substance. In view of the presence of only one 
variety of cystogenous glands in the cercaria, it is believed that 
only the inner cyst wall is produced by the parasite, the outer 
wall being probably of host origin. 

Resistance and longevity of cysts .—The cysts are quite frail, 
the outer cyst wall being readily broken even by the slightest 
mechanical pressure. The inner cyst wall is more resistant and 
less easily penetrated by a chemical agent, like a 4 per cent solu- 
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tion of acetic acid. The inclosed metacercaria is quickly de¬ 
stroyed by drying and by exposure to the rays of the sun. In 
the body of a snail the cysts can remain alive and infective for 
about a week after their formation; after that time the inclosed 
metacercariae are usually dead or, if they are still alive, their 
viability is very much reduced. A cyst containing a dead meta¬ 
cercaria is recognized by its greater transparency due to the dis¬ 
integration of the larva and, of course, by the absence of any 
movement on the part of the metacercaria. 

THE ADULT 

The adult specimens collected from experimental animals rep¬ 
resent the parasite in different stages of its growth. Al¬ 
though they exhibit wide variations in the dimensions, not only 
of the body but also of the various internal organs, they possess 
the general characteristics of Euparyphium Uocanum (Plate 4, 
fig. 1) and are provided, as pointed out in an earlier paper 
(Tubangui, 1931), with fifty-one collar spines. 

In view of the available descriptions by different writers, it 
will not be necessary to take up in detail the morphology of the 
adult worm. The smallest gravid specimens, 2.5 millimeters in 
length by 0.6 millimeter in maximum breadth, were collected 
from a white rat and were approximately one week old; the 
largest, 6.5 by 1.2 millimeters in size, were also from a labora¬ 
tory rat and were about two weeks old. The cuticle is covered 
with numerous plaquelike spines arranged in alternating trans¬ 
verse rows; these spines extend on the ventral surface from the 
anterior end immediately behind the head collar to the posterior 
end of the second testis or slightly behind that level and on the 
dorsal surface from behind the collar to the level of the aceta¬ 
bulum. The kidney-shaped cephalic collar measures 0.11 to 
0.15 by 0.22 to 0.34 millimeter and is armed with fifty-one spines 
arranged in two alternating rows uninterrupted dorsally (Plate 
4, fig. 2). The five corner spines on each side of the collar are 
sometimes bunched together and measure 20.8 to 41.5 microns 
in length by 8.3 to 12.5 microns in maximum diameter; the 
lateral spines, of which there are thirteen to fourteen on each 
side, measure 25 to 45.7 by 10 to 12.5 microns; the dorsal spines, 
thirteen to fifteen in number, are 20.5 to 37.5 by 8.8 to 12.5 
microns in size. The dimensions in millimeters of the different 
internal organs are as follows; Oral sucker 0.10 to 0.16 by 0.10 
to 0.17; prepharynx 0.01 to 0.08 (length); pharynx 0.10 to 
0.16 by 0.09 to 0.14; oesophagus 0.09 to 0.18 (length); aceta- 
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bolum 0.30 to 0.50 by 0.34 to 0.58; cirrus sac 0.26 to 0.54 by 
0.13 to 0.27; ovary 0.10 to 0.32 by 0.13 to 0.37; shell gland 0.13 
to 0.35 by 0.22 to 0.64; anterior testis 0.20 to 0.68 by 0.19 to 
0.60; posterior testis 0.26 to 0.80 by 0.19 to 050. The ovary is 
usually transversely compressed; rarely it is globular. The 
testes in very young adults may possess smooth margins, but 
more often each organ is constricted either at the equator of its 
length or in several places so as to be divided more or less dis¬ 
tinctly into lobes. 

EPIDEMIOLOGICAL OBSERVATIONS 

Infective agents .—Although no actual tests were made on man, 
it can be taken for granted from the results of the feeding 
experiments that human infestations with Euparyphvum iloca- 
num are brought about by the consumption of raw or insuffi¬ 
ciently cooked snails harboring the living encysted metacer- 
carite of the parasite. This conclusion is supported by 
epidemiological data gathered in Zambales and Ilocos Sur, where 
it was found that all those who were detected by feecal examina¬ 
tion to harbor the adult worm were addicted to the use of raw 
snails as food. Inquiries made in many places in the Philip¬ 
pines disclosed the fact that this habit exists almost exclusively 
in the northwestern provinces of Luzon; that is, among the 
Ilocanos. This explains the limited geographical distribution 
of the parasite in the human family. The favorite snail is the 
ampullarid Pila luzonica (“cuhol” in Tagalog and “bisocol” in 
Ilocano), in which, as already Btated, the cercaria of the fluke 
readily encysts. It is said that many people, while at work 
in the fields or engaged in catching fish, often appease their 
hunger by eating this snail straight from the shell. In some 
houses it is consumed in much the same way, while in others 
it is served also uncooked but with salt or “bagoong” and with 
or without vinegar or lemon. 

Another snail which is also sometimes used as food is the 
so-called crow snail, Amphipeplea quadrasi (“susung awak” in 
Pampango and “birabid” in Ilocano). This is said to be poi¬ 
sonous if not properly prepared, and for this reason many 
people prefer to cook it before serving it on the table. A few, 
however, eat it either raw or only half-cooked bo that it may 
also be involved in the transmission of the parasite to human 
beings. 

Foci of infection .—It was observed during the several trips 
made to the endemic places that, although both the primary 
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and secondary intermediate hosts of the parasite are widely 
distributed, there are certain isolated spots where the infection 
prevails and which serve as propagating centers. These foci 
are located near river beds where there are small but permanent 
collections of water for snails to live in throughout the year. 
A typical example is a place called Caarusipan in Barrio San 
Miguel, San Antonio, Zambales, where the incidence of infesta¬ 
tion among the adult members of the population was found 
very high. The explanation for this is in the presence of two 
small fish ponds, each of which is near a house, in which the 
adult occupants harbor the adult parasite. Besides the mud¬ 
fish (Opkiocephalue etriatue), different kinds of snails, includ¬ 
ing Pila luzonica and several species of planorbids, breed in 
these ponds. In the absence of proper sanitary facilities and 
practices, one does not have to stretch the imagination to 
account for the high percentage of mollusks found infected with 
the larval stages of the fluke. It was learned that the people 
in Caarusipan and in the neighboring places derive their supply 
of snails from these two ponds. 

PROPHYLAXIS 

With its mode of development known, as shown graphically in 
text fig. 1, the prevention of the parasite appears simple and con¬ 
sists in breaking any one of the links of the life cycle. This may 
be accomplished by adopting one or several of the measures that 
are generally recommended in the control of other trematode 
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Fiq. 1. Diagram of tfca llfo eyeie of Buparrpfctaa flocaman (Garrtam, 1908). 


at, 4 Tubangui and Pasco: Intestinal Fluke 601 

infestations; such as, the proper disposal of faecal material* 
the destruction of intermediate hosts by drainage or by poi¬ 
soning, the treatment on a large scale of infected individuals* 
the destruction of reservoir hosts, etc. Some of these measures* 
however, are either difficult and expensive to apply or preju¬ 
dicial to the economic interests of the people. What to us ap¬ 
pears to be the easiest and most practical mode of approach 
is to educate the people to dispose of their feces properly in 
order to prevent the infestations of snails and, above all, to 
avoid the use of raw or insufficiently cooked snails as food. 
In these simple measures we are confident the people will gladly 
codperate, if they are told of the dangers that they can avoid. 
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SUMMARY 

The life history of the intestinal fluke Euparyphium Uoeanum 
(Garrison) has been determined and found to conform to the 
echino8tome type of development. 

The following stages of the life cycle are described: Egg, mira- 
cidium, miracidium-sporocyst, mother redia, daughter redia, cer- 
caria, encysted metacercaria, and adult. 

Two molluscan intermediate hosts are involved; namely, a 
primary intermediate host, in which the parthenitte develop* 
and a secondary intermediate host, in which the cercaria encysts 
and is transformed into an infective metacercaria. 

The snail found capable of playing the rdle of primary in¬ 
termediate host is a small fresh-water planorbid, GyrauLus prae- 
hadi Faustino. 

Apparently any of the common Philippine fresh-water snails, 
including the primary intermediate host itself, is acceptable as 
a secondary intermediate host 

mm—ii 
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The eggs, which are la the one-cell stage in freshly passed 
stools, attain the miracidial stage in water at a room tempera¬ 
ture of 26° to 31°C. after six to fifteen or more days. They 
hatch three to five days after the formation of the miracidium. 

The cercarue begin to escape from experimentally infected 
snails forty-two to fifty days after the exposure of the latter to 
miracidia. 

The adult stage was obtained by feeding encysted metacer- 
cariffi derived from experimentally and naturally infected 
secondary intermediate hosts (mostly Pila luzonica ) to clean 
laboratory white rats, a cat, and two monkeys. Feeding expe¬ 
riments with young pigeons and a pup yielded negative results. 

The adult fluke as well as its cercarial and metacercarial 
stages are characterized by the presence of fifty-one collar spines 
arranged in two alternating rows uninterrupted dorsally. 

From the results of the feeding experiments and the nature 
of the epidemiological data collected, it is concluded that human 
infestations are brought about by the consumption of raw or 
insufficiently cooked snails harboring the living encysted meta- 
cercaria of the parasite. 

The limited geographical distribution of the fluke is explained 
by the observation that the habit of using raw snails as food 
is practiced almost exclusively by some of the people in north¬ 
western Luzon. 

The snail most commonly eaten is the ampullarid PUa luzo¬ 
nica; hence, this mollusk is considered as the most important 
secondary intermediate host in the transmission of the parasite 
to human beings. 

The infection originates from certain foci near river beds, 
where there are more or less permanent collections of water 
for snails to live in throughout the year. 

The prophylactic measures recommended consist in educating 
the people to dispose of their faeces properly and to avoid the 
use of raw or insufficiently cooked snails as food. 
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ac, acetabulum. 

av, ascending excretory vessel. 

ce, cephalic collar. 

eg, cystogenous gland. 

c$ t cirrus sac. 

cv, caudal excretory vessel. 

dv, descending excretory vessel. 
eb, excretory bladder. 

ep, excretory pore. 

fc, flame cell. 

ga, genital anlage. 


gp, genital pore 
int 9 intestinal caecum. 
mt % main lateral excretory collecting 
tube. 

oe, oesophagus. 
ov, ovary. 
ph, pharynx. 

$g, Bhell gland. 
t, testis. 
ut, uterus. 
vg , vitelline gland. 


Plate 1 

Fio. 1. Outline of the egg shell with the operculum open. 

2. Freshly passed egg, in one-cell stage, showing yolk balls and ger¬ 

minal area. 

3. Early morula stage showing peripheral arrangement of almost 

empty yolk sacs. 

4. Egg-miracidium, the latter fully developed. 

5. Diagram of miracidium showing epidermal plates and lateral pro¬ 

cesses. 

6. Encysted metacercaria. 

Plate 2 

Fio, 1. Miracidium-sporocyst as seen in snail-juice culture. 

2. Young mother redia with undifferentiated germ balls, ventral view. 
8. Mature mother redia with young daughter rediae, lateral view. 

4. Mature daughter redia filled with cercari*, lateral view. 

5. Daughter redia showing excretory system, ventral view. 


Plate 8 

Fw. 1. A mature cercaria after fixation in hot 10 per cent formalin solu¬ 
tion showing relative lengths of body and tail, lateral view. 

2* Mature cercaria, showing details of anatomy, ventral view. 

8. Excretory system of cercaria, ventral view. 

Plate 4 

Pm, 1 . Anatomy of adult worm, ventral view. 

2. Cephalic collar showing number and arrangement of collar spinet, 
ventral view. 
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Fic. 3. Shell* of Gyrautua praskadd Faustino, the primary intermediate host 
of Euparyphinm ilocanum, dorsal and ventral views* 

4. Shell and operculum of PUa lutomca, one of the secondary inter¬ 
mediate hosts of the fluke concerned in the transmission of the 
parasite to human beings; ventral view. 

TEXT FIGURE 

Fig. 1. Diagram of the life cycle of Euparypkium ilocanum, l. Freshly 
passed egg; la, egg with fully developed miracidium; lb, miraci- 
dium escaping from egg shell; Xc, miracidiura-sporocyst; 2, ma¬ 
ture mother redia; 3. mature daughter redia; 4, cercaria; 4a, 
encysted metacercaria; 4b, ruptured cyst liberating metacercaria; 
4c, adult. 
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NEMATODES IN THE COLLECTION OF THE PHILIPPINE 
BUREAU OF SCIENCE, I: OXYUROIDEA 

By Marcos A.. Tubangui and Rita Villaamil 

Of the Divieion of Biology and Serum Laboratory, Bureau of Seienee 

Manila 

THREE PLATES 

The nematodes infesting Philippine vertebrates, with the 
exception of those found in domesticated animals, have received 
very little attention. In the available literature there are only 
two papers dealing with this group of the Philippine fauna, one 
by Wehr (1980) on four species of bird parasites and the other 
by Chu (1931) on two species collected from flying lemurs. 

There is at our disposal a collection of roundworms which we 
intend to describe from time to time, the present constituting 
the first of the series and relating to three members of the 
superfamily Oxyuroidea. The large majority of the parasites 
were obtained frcm birds by Mr. A. Duyag, to whom we wish 
to express our appreciation. 

8UBULURA CYNOMOLGI sp. H>. Plat* 1. ft*». X U 6. 

This seems to be a common parasite of the Philippine ma¬ 
caque, being represented in the collection by several bottles 
each containing numerous specimens collected from individual 
hosts that were brought to Manila from the neighboring prov¬ 
inces. According to Yorke and Maplestone (1926), Stiles and 
Hassall (1929), Cameron (1930), and Lee (1930), the genus 
Svbvlura Molin includes seven members that have been reported 
from primates in various parts of the world. The Philippine 
parasite differs from these known forms in several important 
characters. It appears to be most closely allied to S. malayenms 
Lee, 1980, a parasite of two species of monkeys in the Malay 
Archipelago, from which it may be distinguished by its larger 
size, proportionately shorter oesophagus, smaller gubernaculum, 
and longer and subequal spicules. They both possess ten pairs 
of caudal papillse, but the arrangement of these is different in 
the two forms. In S. malayensis there are three pairs of preanal 
papillse, one adanal and six postanal; while in S. cynomolgi 

<07 
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three pairs are also preanal, but two pairs are adanal and only 
five postanal. 

Specific diagnosis.—Subulura: Body tapers towards both ex¬ 
tremities, ending posteriorly in a pointed tail. Posterior and 
of male carved, that of female almost straight. Cuticle finely 
striated transversely. Mouth opening small, terminal, bounded 
by three simple lips. On each side of the mouth is a row of three 
roundish papillae, arranged in such a way that each lip is pro¬ 
vided with two of them. The mouth leads into a prominent 
cavity with a chitinous wall and measuring 0.08 to 0.10 by 0.06 
to 0.08 millimeter. Arising from the floor of this cavity are 
three triangular teeth with their pointed ends directed anteriorly. 
(Esophagus long with a characteristic posterior bulb provided 
with a valvular apparatus. Cervical papillae absent. 

Male: Length 18 to 27.7, maximum diameter 0.86 to 0.48 
millimeters. (Esophagus 2.15 to 2.87 millimeters in total length 
by 0.26 to 0.32 millimeter across the bulb. Nerve ring 0.86 to 
0.40 and excretory pore 0.60 millimeter, respectively, from an¬ 
terior end. Genital sucker oval, 0.22 to 0.24 millimeter long, sup¬ 
plied with radiating muscles. The sucker and the cloacal opening 
are 0.96 and 0.28 to 0.33 millimeter, respectively, from the tip 
of the tail. There are ten pairs of caudal papillae, three of 
which are preanal, two adanal, and five postanal. Of these pa¬ 
pillae only the first adanal pair and the third postanal pair are 
decidedly lateral, the rest being more or less ventrally located. 
The two filiform spicules are subequal, the right spicule being 
2.16 to 2.22 and the left 2.24 to 2.63 millimeters in length; 
both are 0.040 to 0.056 millimeter wide at their proximal ends 
and 0.02 millimeter near their distal extremities. The guber- 
naculum is triangular, measuring 0.14 to 0.16 by 0.058 to 0.060 
millimeter. 

Female: Length 22 to 30 millimeters, maximum diameter 0.48 
to 0.66. (Esophagus 2.30 to 8.18 millimeters in length by 0.28 
to 0.36 millimeter across the bulb. The nerve ring is 0.40 to 
0.60 and the excretory pore 0.64 to 0.66 millimeter, from the ante¬ 
rior end. Vulva fairly prominent, located in front of the middle 
of the body length or 9 to 11.5 millimeters from the anterior end. 
Anus 1.15 to 1.50 millimeters from tip of tail. Hie ova found in 
the distal portions of the two opposed uteri are oval, thin-shelled, 
embryonated, 64.5 to 77.4 by 38.7 to 47.8 microns in size. 

Host. —Philippine monkey (Cynomolgue phiUppineneie ). 

Location. —Large intestine. 
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Localities* —Novaliches, Riz&l Province (type locality), and 
Los Bafios, Laguna province, Luzon. 

Type specimens .—Philippine Bureau of Science parasitologi¬ 
cal collection, No. 402. 

snaoNomu ootaoi «■- w. puu >,*«*. i to i. 

The genus Spironoura Leidy, 1856, according to Yorke and 
Maplestone, includes fifteen species of roundworms parasitic 
in tortoises, snakes, and fishes. To these should be added 8. 
onama described by Karve (1927) from a Burmese tortoise 
(Testudo emys ). By referring to the key of Baylis and Daubney 
(1922) to the species infesting tortoises, which is based on the 
number of caudal papillse and on the presence or absence of pre- 
anal suckerlike organs in the male, it will be seen that the Phil¬ 
ippine parasite needs only be compared with S. siamense (Baylis, 
1920), S. affine [—Falcaustra chapini (Boulenger, 1928)), and 
S. onama. It differs from the latter two species in being deci¬ 
dedly larger in dimensions, not only of the body but also of the 
different organs, in possessing more than one genital sucker, 
and in the arrangement of the caudal papillse in the male. It 
is distinguished from 5. siamense by its generally smaller size, 
the presence of two or three genital suckers in the male, the 
arrangement of the male caudal papillse, and the absence of a 
pair of caudal papillse in the female. With reference to the 
male genital suckerlike organs it is seen that S. duyagi is 
intermediate between S. affine and S. onama on the one hand 
and S. siamense on the other. 

Specific diagnosis. — Spironoura: Body tapering towards both 
extremities, rounded anteriorly, conspicuously pointed poste¬ 
riorly; posterior end of male curved. Cuticle transversely 
striated. Head not separated from the rest of the body by a 
distinct neck. Mouth opening triangular, bounded by three 
simple lips, one dorsal and two submedian, each provided with 
two stalks of papillse, each of which branches into an outer 
and an inner process. The mouth leads into a short buccal 
cavity supported by a cuticular ring and measuring 0.08 to 0.04 
by 0.08 to 0.09 millimeter, and then to a pharynx 0.05 to 0.07 
by 0.09 to 0.12 millimeter in size. The oesophagus is divisible into 
three parts, according to its varying degree of chitinization, the 
middle of which is dark brown because it is the most heavily 
chitinized. The oesophagus ends in an hourglass-shaped bulb 
containing a valvular apparatus. This principal bulb is preceded 
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and separated by a constriction from a secondary bulb, the two 
constituting the posterior portion of the oesophagus. 

Male: Length 11.5 to IS, maximum diameter 0.40 to 0.72 
millimeters. (Esophagus 1.75 to 1.82 millimeters in total length; 
its anterior portion measures 0.69 to 0.71 by 0.18, the middle 
portion 0.50 to 0.56 by 0.15, and the posterior portion 0.48 to 
0.47 by 0.26 to 0.27 millimeter. Nerve ring, cervical papillae, 
and excretory pore 0.32 to 0.34, 0.86 to 0.88, and 1.24 to 1.26 
millimeters, respectively, from the anterior end. Caudal alee 
absent. Musculature of posterior end well developed. There 
is a series of two or three (generally two) genital sucker-like 
organs on the ventral surface, the most posterior of which is 
about 1 millimeter from the cloacal opening. These suckers are 
oval and about 0.22 millimeter long. The tail is short, sharply 
pointed, curved, and 0.47 to 0.50 millimeter long. There is a 
single median papilla immediately in front of the cloacal 
opening and ten paired ones, of which five pairs are preanal 
and five pairs postanal. Of the paired papillae, the second and 
third postanal pairs are more or less lateral, and the rest are 
decidedly ventral in position. The two spicules are equal, 
sickle-shaped, 0.75 to 0.90 by 0.060 to 0.063 millimeter in size. 
They possess transversely striated walls and are inclosed in 
membranous sheaths up to near their pointed extremities. The 
poorly chitinized gubernaculum is triangular with the apex 
pointing towards the cloacal opening and measures 0.16 to 
0.19 by 0.09 to 0.10 millimeter. 

Female: Length 13 to 15, maximum diameter 0.78 to 1.0 
millimeters. (Esophagus 1.82 to 1.88 millimeters in total 
length; its anterior portion measures 0.69 to 0.71 by 0.15, its 
middle portion 0.56 to 0.61 by 0.15 to 0.17, and its posterior 
portion 0.43 to 0.47 by 0.26 to 0.30 millimeter. The distances 
from the anterior end to the nerve ring, cervical papillae, and 
excretory pore are 0.30 to 0.31, 0.94 to 0.96, and 1.18 to 1.26 
millimeters, respectively. The vulva is 4.5 to 5.6 and the anus 
0.88 to 0.97 millimeters from the tip of the tail. Caudal papillae 
absent. The eggs found in the distal portions of the two op¬ 
posed uteri are oval, non-embryonated, 130 to 150 by 100 to 
110 microns in size. 

Host. — Cyclemi8 amboineneie (Daudin). 

Location, —Caecum. 

Locality. —Novaliches, Rizal Province, Luzon. 
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Type specimens .—Philippine Bureau of Science parasitolog¬ 
ical collection, No. 418. 

cissoraTixus lbytinsis w . rut* >, »««. 11. s. 

According to Yorke and Maplestone, the genus CissophyUus 
Railliet and Henry, 1912, is represented by C. laverani, the 
genotype, and possibly by two other species, all of which are 
parasites of turtles. The present form was collected on two 
occasions from the large intestine of the herbivorous lizard, 
Hydrosmrus pustulosus (Eschscholtz). It is smaller than C. 
laverani and its oesophagus is shorter. The spicules and guber- 
naculum of the male are also much smaller and the genital pa¬ 
pilla number nine to ten pairs, of which five to six pairs are 
preanal and only four pairs postanal. In the genotype there 
are eleven pairs of these papillae, of which six pairs are preanal 
and five pairs postanal. 

Specific diagnosis. — CissophyUus: Body elongate, stout, slightly 
tapering towards both extremities. The posterior end is 
curved ventraliy in the male, nearly straight in the female; 
in both sexes it terminates abruptly in a short tail, that of the 
male being more conical. The cuticle is transversely striated. 
The mouth is elongate dorsoventrally and is guarded by three 
lips. The dorsal lip is smaller but is provided with a powerful 
three-jointed structure ending distally in a three-lobed tooth. 
The subventral lips are larger, each reinforced externally by a 
chitinous framework of four compartments and armed with a 
series of closely set, pointed, lamellar processes directed towards 
the median line. The mouth is surrounded by six papillae, which 
in position and appearance are similar to those of the type 
species of the genus. It leads to a buccal cavity bounded by a 
chitinous wall and measuring 0.18 to 0.14 by 0.12 to 0.18 milli¬ 
meter. The oesophagus is long and divided into three parts 
according to its varying degree of chitinization. The anterior 
part appears poorly chitinized and is light in color; the middle 
part is heavily chitinized and is dark brown; the posterior part, 
which ends in a distinct bulb with a valvular apparatus, is 
intermediate in color and in degree of chitinization between the 
first two. Cervical papilla are generally lacking; in rare cases 
a minute unpaired papilla is seen on one Bide in front of the 
excretory pore. 

Male: Length 18 to 21.7, maximum diameter 0.98 to 1.50 
millimeters. (Esophagus 1.93 to 2.20 millimeters in total length; 
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its anterior part is 0.66 to 0.74 millimeter long by 0.12 to 0.16 
millimeter wide, its middle part 0.64 to 0.80 by 0.16 to 0.17, and 
its posterior part 0.67 to 0.78 by 0.80 to 0.40. The nerve ring 
and excretory pore are 0.48 to 0.62 and 1.8 to 1.5 millimeters, 
respectively, from the anterior end. 

A definite genital sucker is absent, but the musculature of 
the posterior end is well developed. There are nine to ten 
pairs of sessile caudal papillse, of which five to six pairs are 
preanal and ventral, one pair adanal and lateral, and three pairs 
postanal and lateral The last three pairs of preanal papillae are 
more or less bunched together, while the first pair is sometimes 
absent. The two spicules are similar, slightly bent in lateral 
view and measuring 0.56 to 0.90 by 0.05 to 0.09 millimeter. 
The gubernaculum is poorly chitinized, triangular, the apex 
directed posteriorly and ending in two short processes; it meas¬ 
ures 0.14 to 0.20 by 0.04 to 0.06 millimeter. The cloacal opening 
is 0.21 to 0.80 millimeter from the tip of the tail. 

Female: Length 17 to 28.5, maximum diameter 1.10 to 1.60 
millimeters. Total length of oesophagus 1.96 to 2.80 millime¬ 
ters, anterior portion 0.64 to 0.72 by 0.12 to 0.14, middle portion 
0.68 to 0.84 by 0.16 to 0.17, posterior portion 0.66 to 0.78 by 
0.30 to 0.42. Nerve ring and excretory pore 0.56 to 0.60 and 
1.60 to 1.85 millimeters, respectively, from anterior end. Vulva 
behind middle of body; it is 4 to 6.7 millimeters and the anus 
0.26 to 0.50 millimeter from the tip of the tail. The two uteri 
are opposed; the vagina is fairly long and is directed anteriorly 
from the vulva. Eggs found in the distal portions of the uteri 
and in the vagina are thin-shelled, non-embryonated, and meas¬ 
ure 108 to 129 by 63.5 to 72.8 microns. 

Host.—Hydrosaurue pustuloeus (Eschscholtz). 

Location .—Large intestine. 

Locality .—Palo, Leyte (type locality), and Novaliches, Rizal 
Province. Luzon. 

Type specimens .—Philippine Bureau of Science parasitolo¬ 
gical collection, No. 425. 
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[Drawings by A. Gonsaias] 
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an, anal opening. 
ap, accessory piece (guberaacu 
Inm). 

co % cloacal opening. 
cp, cervical papilla. 
cr, cuticular ring. 
dt, dorsal tooth. 
cp, excretory pore. 
gp, genital papilla. 
ge, genital sucker. 


II, lamellar processes. 

mo, mouth. 

mp, mouth papUla. 

mpi, inner mouth papilla. 
mpo , outer mouth papilla. 
nr, nerve ring. 
oc, oesophagus. 
ph, pharynx. 
sp, spicule. 


Plate 1. Subulura cynomolgi sp. nov. 

Fig. X. Anterior end of male, ventral view. 

2. Head, seen from its anterior aspect. 

3. Posterior end of male, lateral view. 

4. Posterior end of male, ventral view. 

5. Gubemaculum, ventral view. 

6. Posterior end of female, lateral view. 

Plate 2. Spironoura duyagi sp. nov. 

Fig. 1. Anterior end of female, ventral view. 

2. Head, seen from its anterior aspect. 

3. Posterior end of female, lateral view. 

4. Posterior end of male, lateral view. 

6. Spicules and gubemaculum, ventral view. 

Plate 3. Cibsophyllus leytensis sp. nov. 

Fig. 1. Anterior end of female, lateral view. 

2. Head, seen from its anterior aspect. 

3. Posterior mid of female, lateral view. 

4. Posterior end of male, lateral view. 

5. Spicules and gubemaculum, ventral view. 
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GRAM-POSITIVE FORMS OF MYCOBACTERIUM LEPR-ffi 
FROM LEPROTIC LESIONS BACTERIOLOGICALLY 
NEGATIVE FOR ACID-FAST ORGANISMS: 

A PRELIMINARY REPORT 

By J. Rodriguez, £. Mabalay, and J. C. Tolentino 
Of the Bureau of Health, Cebu, Cebu 

Much(l) in 1907 devised a number of staining methods in 
order to determine if the presence of the tubercle bacillus can be 
demonstrated in such tuberculous lesions as perlsucht in cattle 
and cold abscess in man where it was often impossible to 
find acid-fast bacilli in smears and yet by culture and patho¬ 
genicity experiments the organisms were shown to be present. 
He brought forth convincing evidence that under certain con¬ 
ditions the bacilli of tuberculosis may be present in the tissues 
in the form of nonacid-fast granules. 

His most successful method was to stain the smear with 
aniline gentian violet or methyl violet B. N. at 37° C. for twenty- 
four to forty-eight hours, then to treat it with Lugol’s solution, 
and decolorize it by a mixture of absolute alcohol and clove 
oil. The decolorization was also accomplished by using succes¬ 
sively nitric acid 6 per cent (1 minute), hydrochloric acid 8 
per cent (10 seconds), and finally equal parts of acetone and 
absolute alcohol. In films from miliary tubercles of a calf 
that had been inoculated with virulent bovine bacilli, he failed 
to find bacilli when the films were stained by the Ziehl-Neelsen 
method, but in preparations stained by his own method he 
found many fine rods, often accompanied by small, rounded 
granules arranged singly, in pairs, or in short chains resembling 
beaded bacilli. 

Examining the tubercles daily, he found the fine rods and the 
granules in smears three days after the inoculation, whereas 
no organism was demonstrated by the Ziehl-Neelsen method till 
after the sixth day. 

Pieces of lung tissue positive by Much’s method and showing 
no acid-fast organism gave rise to fatal generalized tubercu¬ 
losis in eight weeks when injected subcutaneously in guinea pigs, 
mun—n 617 
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Acid-fast bacilli were found in the tissues of the dead animals. 
Similar results were obtained with tuberculous materials from 
various sources. 

Much concluded that— 

1. There is a granular nonacid-fast form of the tubercle bacil¬ 
lus which can be demonstrated by his method. 

2. This granular form may be the only stainable form of the 
tubercle bacillus present in tuberculous organs. 

3. The granular form may be accompanied by fine rods which 
likewise are nonacid-fast. 

4. The granular forms are virulent. 

6. There are transition forms between the gram-positive 
granules, the fine gram-positive rods, and the acid-fast rods 
and granules. 

In the magazine containing the report of Much's work is 
another article on the same subject by Micha61ides(2) who, 
using modifications of the Gram-Nicolle as well as of the 
Loeffler-Giemsa stains, also found nonacid-fast formB of the 
tubercle bacillus. 

Using either Much’s or Micha&ides’s modifications of the 
Gram stain, the granules in tuberculosis are seen to be definite, 
dean cut, round, or oval bodies about 0.5 micron in diameter. 
Ordinarily, they are stained deep purple, almost black, although 
there may be a tinge of blue or yellow. They may lie singly 
or, more frequently, in rows of two to five, or in clusters. There 
can usually be seen a faint brownish, yellowish, or bluish band 
connecting the granules, suggesting the body of a bacillus in 
or on which the granules lie. Unless this band is present, they 
should not be accepted as true Much’s granules. 

METHODS 

Not being aware of any previous work on the subject, we 
attempted to demonstrate the presence of nonacid-fast forms 
of Mycobacterium leprte in leprotic lesions of the sldn which 
were persistently negative for the acid-fast organisms. 

After smears were prepared from the cutaneous lesions in 
the ordinary manner and fixed by heat, Much’s modification of 
the Gram stain was followed, step by step. The stained prepara¬ 
tions proved very unsatisfactory at first, and the detection of 
any Gram-positive organisms corresponding to Much’s rods and 
granules in tuberculosis was rendered almost hopeless, not only 
on account of the presence of precipitated stains, micrococci, 
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yeast bodies, and dirt from the surface of the skin, but par¬ 
ticularly because of the numerous keratine granules from the 
granular layer of the epidermis. 

In order to minimize this difficulty, smears from lesions show¬ 
ing plenty of acid-fast bacilli were studied first. After fixation 
with heat, the smears were given a preliminary treatment with 
solutions of sodium bicarbonate and antiformin in dilutions 
similar to those employed in preparing sputum for acid-fast 
examination, after which they were stained according to 
Much’s method. Although this process was rather complicated 
and many if not most of the organisms were washed away, 
the preparation became clearer and the chance for error was 
considerably reduced. 

After many trials, the following method was adopted for a 
time in our routine work: 

1. Fix the smear with heat. It is preferable to set the slide 
aside for four to six hours before staining. If stained too soon, 
much of the tissue may be washed away in steps 2 and 3. 

2. Cover smear with 2 per cent sodium carbonate solution. 
Duration depends on the thickness of the smear, and is usually 
five to thirty minutes. Discard the excess. 

3. Cover with antiformin and let it stand for five to ten 
minutes. The antiformin must be fresh. Discard the anti¬ 
formin and wash. Fix gently with heat again. 

4. Cover with one of the following stains: (a) Saturated 
alcoholic solution of methyl violet B. N., 1 part; 2 per cent 
phenol, 10 parts, (b) Saturated alcoholic solution of gentian 
violet, 1 part; 1 per cent phenol, 9 parts, (c) Saturated alco¬ 
holic solution of gentian violet, 1 part; saturated aniline water, 
3 parts. 

5. Discard the excess and add Lugol’s solution; let stand for 
one minute. Wash quickly. Do not blot, as this will likely 
add dirt and precipitated stain to the preparation. 

6. Treat with 5 per cent acid for one minute. Discard the 
excess; do not wash. 

7. Apply 3 per cent hydrochloric acid (HC1) for twenty 
seconds. Discard the excess. 

8. Decolorize by dropping acetone and absolute alcohol (equal 
parts) on the smear until no more stain is removed. 

9. Wash with distilled water. 

10. Without drying, counterstain for three to five minutes 
with Bismark brown. 



$20 TAc Philippine Journal of Science ms 

Although this method has the advantage of being rapid, cheap, 
and fairly acceptable for routine purposes, much better prepare- 
tions can be obtained by the use of staining jars in which the 
slides are placed edgewise. Some recommend that in step 4 
the preparation be stained with either aniline gentian violet 
or methyl violet B. N. for twenty-four to forty-eight hours at 
37° C., but in our experience, room temperature is sufficient. 
This is much more satisfactory than steaming the slide. A little 
practice is necessary to keep the material in the smear from 
being completely washed away. 

By any of the foregoing methods, M. leprae stains either as a 
solid rod or more frequently, as a granular bacillus. The gran¬ 
ules are definite, cleancut, rounded or oval, with a diameter 
of about from 0.3 to 0.6 micron, and are deep purple or almost 
black. There are usually from two to five granules to each 
organism. Connecting the granules is a brownish or yellowish 
band suggesting the body of a bacillus in which the granules 
are embedded. 

When smears stained according to the Ziehl-Neelsen method 
were compared with smears stained by these methods from a 
leproma known to be rich in acid-fast bacilli, we noted that 
considerably fewer organisms were demonstrable with the 
modified Gram stain. The globi were also fewer. This was 
ascribed to the loss of many bacilli in the preliminary treatment 
with the sodium carbonate solution and antiformin. 

For this important reason, in the latter part of the work, 
when we had become better acquainted with the appearance of 
the Gram-positive forms, steps 2 and 3 were omitted and the 
slide with the fixed smear was stained directly. 

Suspecting that both acid-fast and nonacid-fast forms may 
be present in the same lesion, we have tried various combina¬ 
tions of acid-fast and Gram stains on the same smears. Using 
Fontes’s method, the preparation was stained first with carbol 
fuchsin, decolorized with acid alcohol, and followed by the ordi¬ 
nary Gram method, counterstaining, however, with Bismark 
brown. The acid-fast bacilli showed as red or pinkish rods 
with violet granules, while those which did not fully possess 
acid-fast properties showed as zigzag violet lines. In our expe¬ 
rience, however, many of the acid-fast bacilli are so tinged with 
violet that it was very difficult to distinguish them from the 
supposed partially or wholly nonacid-fast bacilli. 
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We also tried to stain the smear first with carbol fuchsin, 
then decolorized it with acid, followed by Mach’s method. All 
the bacilli took only the Gram stain. 

When Much’s method was used first, however, and im¬ 
mediately followed by the Ziehl-Neelsen stain, using Bismark 
brown as a counterstain, it was observed that a large percentage 
retained the Gram stain. In a few bacilli, we have seen one 
or two granules which retained the Gram stain while the rest 
of the granules in the same organisms showed acid-fastness. 
We took these to be transition forms. 

Partially acid-fast and nonacid-fast bacilli may also be 
demonstrated in ordinary preparations stained according to the 
Ziehl-Neelsen method. When the staining is carefully done, 
it will be seen in some smears, particularly those showing many 
fragmented or granular acid-fast organisms, that some of the 
bacilli, or granules within the bacilli, are decolorized and take 
up the counterstain. 

In order to avoid possible errors, we have considered in the 
present report only those Gram-positive nonacid-fast forms in 
which the granules were arranged in rows—in other words, 
the bacillary forms. In order to be accepted as true Much’s 
granules the granules had to be connected by the faint brownish 
or yellowish band. If the single or bunched granules had been 
included, we should have been able to report a larger number 
of positives, especially among early cases of leprosy with 
“closed” lesions. Towards the end of the investigations covered 
by this report, we became quite confident of being able to dis¬ 
tinguish many of these isolated or bunched Much’s granules 
from the other granules in many of our preparations. However, 
as has been stated, unless the bacillary forms were also present, 
such cases were reported as negative. 

It must be admitted that even with the best technic, the 
bacilli are always harder to differentiate by the Much method 
than by the Ziehl-Neelsen stain. Therefore, it needs more than 
ordinary care to stain by the former method to secure satis¬ 
factory results. 

In the first place, the slide must be meticulously clean and 
free from grease spots. The smear must contain as little se¬ 
rum and blood as possible. Oftentimes the success of the 
method depends on the decolorization; if this is underdone, 
there will appear numerous extraneous granules, while if it 
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is carried too far, the granules will not show their typical 
deep purple or blue-black color. 

FINDINGS 

Table 1 gives the classification of the patients examined and 
the percentage found positive with the Ziehl-Neelsen and the 
Much stains. 

Tabus 1. —Comparative results of the Ziehl-Neelsen and the Much stains. 


Clarification of patient*. 


*'Pr©-auie»c©nt M ^Qt??)... 

I “Probationary <juteacent" (Qt?).. 

| "Candidate 1 * for parole".. __ 

j "Quiwcent* under perole’V ___ 

“Clo«ed M ease* of leprosy .. 


Exam¬ 

ined. 

Positive with Z-N 
ftain. 

Poaitive with Much 
•tain. 

Cage*. 

Per cent. 

Caact. 

Per ©ant. 

as 

i ■ — — 1 

16 

46.46 

18 

67.67 

42 

! H 

20.57 

20 

47.62 

46 

« 

17.77 

28 

61.11 j 

4b 

1 8 

16.66 

82 ; 

66.66 

78 

! 0 

0.00 

26 | 

83.88 


In order that the significance of these findings may be under¬ 
stood, it is necessary to outline here briefly the regulations of 
the Bureau of Health governing the examinations which have 
to be undergone by every candidate for “parole.” 

As soon as a previously “open” case is declared to be clinically 
inactive and bacteriologically negative by his treating physi¬ 
cian, he is presented before a local examining committee who 
examine him at least ten times during a period of one year, 
which has to be spent in segregation. The first four examina¬ 
tions have to be successfully undergone during the first three 
months, which period is known as the “pre-quiescent period” 
(abbreviated Qt??). During the succeeding nine months, 
known as the “probationary period of quiescence” (abbreviated 
Qt?), at least four examinations have to be made by the local 
examining committee. In addition, the candidate must be 
examined at least twice by a National Disposal Committee sent 
from Manila by the central office of the Bureau of Health. Any 
candidate found to be bacteriologically positive or to show de¬ 
finite clinical signs of activity in any of these examinations is 
dropped from the list and has to start from the beginning whoa 
he becomes bacteriologically or clinically “negative” again. 
Eight smears, on an average, are taken at each examination, 
so that from seventy to eighty smears from each patient have 
to be found negative consecutively before he can become a can- 
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didate for parole. At the Eversley Childs Treatment Station, 
these examinations were made by four different bacteriologists 
at various stages of the “pre-quiescent” and “probationary 
quiescent” periods. In spite of these precautions some are 
always found “positive” at the tenth or last examination before 
parole. 

“Quiescent cases under parole” are required to be examined 
once every three months for a period of two years, and there¬ 
after, once every six months for a period of four years. As a 
matter of fact, however, only a small proportion of the cases 
are examined regularly after parole. 

The last visit of the National Disposal Committee to the Ever¬ 
sley Child Treatment Station was made during the second and 
third weeks of January, 19SS. The smears for the Much stain 
were taken from the same patients examined by the Committee 
throughout a period extending from about one month previous to 
and another month after this last visit of the committee. 

Eleven of the thirty-three “pre-quiescent” cases were positive 
and ten were negative to both Ziehl-Neelsen and Much stains. 
Eight were negative for acid-fast but positive for nonacid-fast 
bacilli. In four other cases, acid-fast forms were found to be 
present but were missed by the Much method. 

Among the forty-two “probationary quiescents,” eleven were 
found positive by the committee, of whom seven were also posi¬ 
tive and three were negative with the Much stain. In one case, 
acid-fasts were found by the committee in smears from sites not 
examined with the Much stain. Of the twenty found positive 
with the Much method, seven were positive also for acid-fasts 
as already stated, and thirteen, or 30.95 per cent, did not show 
any organism with the Ziehl-Neelsen stain. Attention is called 
to the fact that only in a few cases were acid-fast bacilli de¬ 
monstrable that had been missed by Much’s method. The acid- 
fast forms in such smears were very few. 

Eight, or 17.77 per cent, of the forty-five candidates for parole 
were found positive by the committee and dropped from the 
list. Twenty-three of the same forty-five patients, or 51.11 per 
cent, were found positive with the Gram stain. Of the eight 
cases found by the committee positive for add-fast bacilli, four 
were found positive at sites not examined with the Much stain, 
while in two cases the latter stain failed to show the presence of 
tiie organisms demonstrated by the Ziehl-Neelsen method. Two 
other patients were positive to both stains. Of the twenty- 
three cases found positive with the Much stain, two were also 
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found positive for acid-fast bacilli by the committee as already 
mentioned, five were positive at sites not examined by the com¬ 
mittee but examined by us with the Ziehl-Neelsen stain, and 
fifteen were found negative for acid-fast bacilli at the same sites 
both by the committee and by ourselves. Therefore, in fifteen 
of forty-five candidates for parole, or 33.8 per cent, it was pos¬ 
sible to show the presence of nonacid-fast bacilli in smears from 
sites which were found by the committee and by ourselves to 
be negative for acid-fast forms. 

Only forty-eight “quiescent cases under parole” could be exam¬ 
ined. Fourteen among them were negative, and six were posi¬ 
tive to both the Ziehl-Neelsen and the Much stains. Twenty-six 
were positive only with the Much method and negative for acid- 
fast, while but two showed the latter forms of M. leprse, which 
could not be demonstrated with the Much stain. 

It will be noted in Table 1 that while the proportion of those 
found positive for acid-fasts gradually decreased from the “pre- 
quiescents” down to the “quiescents under parole,” the proportion 
found positive with Much’s stain does not show such relation. 

“Closed” cases of leprosy are patients that show definite 
clinical manifestations of leprosy, but have never been found 
bacteriologically positive on routine examinations for acid-fast 
organisms. Fifty-two of these cases were found negative and 
twenty-six positive with the Much stain. Of course none of 
them was found positive for add-fast forms, otherwise they 
would have been declared “open” cases. We failed to demon¬ 
strate nonacid-fast bacilli in the depigmented macules exhibiting 
an atrophied appearance of the skin or that showed evidences 
of returning to normal pigmentation. All macules found 
harboring the nonacid-fast forms showed clinical evidences of 
activity such as raised borders or a pink flush, either at the 
borders, or centrally, or all over the lesion. In not a few of 
these “closed” cases of leprosy, the nonacid-fast forms were 
present in fairly large numbers. 

Many smears from a number of “leper suspects” and from 
persons with acute and chronic skin diseases have been exam¬ 
ined also with Much’s granule stain. Two of these were found 
positive. One was diagnosed as sarcoid (?) and the other had 
what appeared to be a chronic eczema on the front of the le g 8 
in which leprosy was also suspected. 

It must be stated that as a rule only a few nonacid-fast 
bacilli can be demonstrated by our present methods of staining. 
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Occasionally, however, such forms were found to be numerous 
in some of the incipient or “closed” cases of leprosy we have 
examined. 

All of the patients examined with the Much stain will be 
followed carefully in the future so as to determine whether or 
not more will become “positive” for acid-fast forms among those 
found harboring nonacid-fast bacilli than among those who did 
not show such forms of M. leprx. 

REMARKS 

While this investigation was in progress, an article by Hoff¬ 
mann (3) became available to us, but it could not be translated 
till after the completion of the work covered by this preliminary 
report. Discussing the granular forms of the leprosy bacillus 
which he could demonstrate by both the Gram and the Ziehl 
stains, this investigator came to the conclusion that there were 
two types of these granules: 

1. Degeneration forms showing variability in size and stain¬ 
ing properties. These were seen chiefly in improving cases 
undergoing treatment. 

2. Young granules which represented specially resistant forms 
necessary in the life cycle of the leprosy bacillus. These were 
found in newly developed lesions and in the blood serum of 
cases which had never been treated. 

Klingmuller(4) showed that granules corresponding to the 
Much granules in tuberculosis could be demonstrated in leprosy 
by the careful use of the Ziehl-Neelsen stain and that these 
granules were capable of producing tissue reaction. Therefore, 
he concluded that they could not be considered merely as dead 
particles of the bacillus. 

According to the same author, Marchoux was of the opinion 
that these granular forms were virulent and probably were more 
resistant forms than the typical bacilli. Paldrock was also 
quoted as stating that the granules represent reproductive 
elements. 

It is to be noted that none of the workers cited has mentioned 
Gram-positive forms not demonstrable by the Ziehl-Neelsen 
stain. So far as we are aware, such forms were first described 
by Arning and Lweandowsky(S) in an important article which 
we have read after the completion of our present studies. 

Restalning with the Much stain old sections which had been 
stained previously by either Lustgarten’s or Ziehrs methods, 
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Arming and Lweandowsky obtained the following results In four 
cases: 

First case .—Where formerly no bacilli could be demonstrated, 
isolated Gram-positive bacilli of the form and size of the leprosy 
bacillus were found with the Much stain. 

Second case .—This case showed exceptionally numerous 
bacilli, many times the number originally found by Kuhne and 
Doutrelepont. 

Third case .—In an early case of anesthetic leprosy, Gram¬ 
positive forms were found in nerve sections which showed no 
bacilli by the Ziehl stain. 

Fourth case .—In a section from the second case of tubercu¬ 
loid leprosy reported by Jadassohn, the Much stain showed iso¬ 
lated characteristically formed bacilli within the tuberculoid 
infiltration. Jadassohn could demonstrate the presence of acid- 
fast bacilli only with difficulty in this particular case. Repeated 
and diligent search for acid-fast bacilli in this section by Arning 
and Lweandowsky gave negative results. 

DISCUSSION 

The finding of Gram-positive bacilli and granules in lesions 
of leprosy negative for acid-fasts suggests the possibility that 
M. lepras may have a Gram-positive, nonacid-fast form or phase 
as is claimed by some authorities to be the case with Bacillus 
tuberculoses. That such forms are not merely degenerated 
leprosy bacilli was proved by the fact that they were also 
found in some of the bacteriologically negative macules of 
early or “closed” cases of leprosy. 

The Gram-positive nonacid-fast forms were seen in smears 
from the skin in about one-third of the patients with leprotic 
lesions which were negative for acid-fast organisms, irrespec¬ 
tive of whether or not such patients had received treatment, 
or whether they were “closed” cases or “quiescents” or “nega¬ 
tives” under parole. Therefore, our findings further suggest 
that the nonacid-fast forms are not affected by the chaulmoogra 
treatment. 

Furthermore, these forms were not seen in the skin in the 
early anaesthetic, depigmented macule and seldom in pure neural 
leprosy. Aside from these exceptions, the Gram-positive non¬ 
acid-fast bacilli found in the skin did not seem to be limited 
to any particular stage of the disease. 

Our studies with the Much stain in leprosy, correlated with 
simultaneous examinations with the ordinary Ziehl-Neelsen 
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stain, lead us to advance the theory that the progress of leprosy 
in the human body is probably somewhat as follows. 

In the very early depigmented macule as well as in the early 
anesthetic or maculo-anesthetic type of leprosy, M. leprse may be 
present in an as yet undemonstrable form which causes a dis¬ 
tinct reaction in the tissues manifested by round-cell infiltra¬ 
tion about the capillaries and arterioles. This unrecognized 
form has a distinct predilection for the cutaneous sensory 
nerves. It is possible that the organisms at this stage may be 
so minute as to be ultra-microscopic, or that no staining method 
has yet been perfected for their demonstration. 

It is presumed that as the organisms gradually increase in 
size, the character of the tissue response also gradually changes 
until by the time the former are demonstrable by the Much's 
stain, the pathological picture of the lesion will have become the 
typical “tuberculoid” arrangement. From the nature of the 
tissue response, characterized by proliferation of endothelial- 
like cells, it may be presumed that the main defense of the body 
during this phase lies in the phagocytic activity of these and 
similar cells of the reticulo-endothelial system. 

Later, due perhaps to the evolution of a necessary step in 
the life cycle of the invading organism, or to some change in 
the tissues of the host, the bacilli become acid-fast and the 
phagocytes are no longer able to dispose of them. Conse¬ 
quently, the bacilli proliferate within the now powerless pha¬ 
gocytic cells to form the well-known “lepra” cells. Using 
supravital staining methods, Koike (6) has shown these cells to 
be real histiocytes, following the classification of Sabin. The 
acid-fast bacilli may be phagocytosed also by the monocytes and 
polynuclear leucocytes of the blood and are thus distributed to 
other parts of the body. 

When the acid-fast bacilli begin to appear, the lesions become 
thicker due to accumulation of masses of “lepra cells” and to 
fibrosis, and also become reddish in color due to new formation 
of minute blood vessels. New lesions appear at the sites of 
predilection such as the ear lobes, etc., due to dissemination of 
the bacilli by the monocytes and polynuclear leucocytes. 

At this stage, a variable proportion of the bacilli remain non- 
acid-fast. 

Walker and Sweeney (7) and SchSbl(8) have shown that the 
chauhnoogra and related oils and their derivatives possess an 
undoubted specific inhibitory effect in vitro against acid-fast 
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bacteria such as the tubercle bacillus. This property is not 
manifested against nonacid-fast microorganisms. 

It is possible that chaulmoogra oil may also exercise a similar 
effect in vivo against the acid-fast stage of M. leprae but not 
against the nonacid-fast forms. Therefore, the administration 
of this oil, particularly by the intracutaneous or “plancha,” 
method, where the drug is brought into more or less direct con¬ 
tact with the acid-fast organisms, may bring about their 
destruction and elimination, together with improvement or 
disappearance of the infiltrations, nodules, and other manifes¬ 
tations of “activity” of the disease. The patient may then 
become a “quiescent” or “negative” case, without any manifes¬ 
tations of “activity” and be negative for acid-fasts, but still 
harbors Gram-positive nonacid-fast bacilli. 

When such negatives suffer a “relapse,” it simply means that 
some of the Gram-positive nonacid-fast bacilli have become acid- 
fast again. 

We realize that this hypothesis explaining the development 
of the leprotic lesions is based on incomplete evidence at the 
present time. In fact, perhaps this difficult problem will not 
be solved definitely until after the disease has been successfully 
transmitted to laboratory animals. 

The presence of a possible Gram-positive, nonacid-fast stage 
in the life cycle of AT. leprae is also suggested by the work of 
Vandremer, S6zary, and Brun,(&) who, using a filtrate of a 
leprous spleen which passed through a bougie L S and which 
remained apparently sterile in various media for nine months, 
were able subsequently to obtain Gram-staining pseudomeningo- 
cocci which later developed into acid-fast bacilli. 

CONCLUSIONS 

1. By the use of Much’s method, it is possible to demonstrate 
the presence of Gram-positive forms of AT. leprae in a consider¬ 
able percentage of leprotic lesions which do not contain acid- 
fast bacilli. 

2. That many of these nonacid-fast bacilli are not merely 
degenerated forms may be judged from the fact that they are 
numerous in many cases of so-called “closed” or “incipient” 
cases of leprosy which have not undergone treatment. 
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A SIMPLE TECHNIC FOR ISOLATING SINGLE 
TRYPANOSOMES 1 

By Teodulo Topacio 

Of the Veterinary Research Laboratory, Bureau of Animal Industry 

Manila 

FOUR PLATES 

In 1914 Barber, <i) while working in the Bureau of Science, 
Manila, described a method for isolating single bacteria. His 
device consisted of a micropipette of such minute dimensions 
that the point was capable of drawing a single cell from a 
droplet of bacterial suspension placed in a glass chamber under 
the microscope. Following this discovery a number of micro¬ 
manipulators have appeared in literature patterned after Bar¬ 
ber’s apparatus, among which those of Chambers, (2) Peterfi,<4) 
and Taylor(B) were the most important. With the rapid pro¬ 
gress in cytological research, these appliances have been revised 
and modified to meet the purpose of each individual investi¬ 
gator. McLung(3) mentions other modifications of lesser im¬ 
portance. It is the concensus of opinion, however, that these 
devices are not only expensive but likewise complicated, and 
that it requires considerable training and experience to operate 
them successfully. In this paper the writer describes a method 
for isolating single trypanosomes in which, by reason of its 
simplicity and ease of manipulation, a technician can perform 
the entire operation after a few preliminary trials. Moreover, 
the materials that enter into its composition are inexpensive 
and readily obtainable in any laboratory. The following are 
the necessary materials of a complete set: 

1 Mason jar, 8-ounce capacity, with rubber cork to fit. 

1 Pyrex beaker, 260-oc capacity. 

12 Oval hollow microscopic slides. 

12 Plain microscopic slides. 

1 Dispensing bottle, 80-cc capacity. 

1 Capillary pipette with rubber nipple. 

a Bureau of Animal Industry Technical Bulletin 1. From the Veterinary 
Research Laboratory, Bureau of Animal Industry, Pandacan, Manila. 
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1 Test tube, 12 mm by 100 mm, agglutination type. 

6 Capillary glass rods, knobbed at both ends, 2 mm by 100 «m>. 

2 Standard-siae Petri dishes, 100 mm by 16 mm. 

2 Rubber spatulas, 1 cm sq by 140 mm long, 7 mm by 14 mm. 

1 Ordinary glass rod, 130 mm by 5 mm. 

1 Surgical knife, bellied blade, 7 mm by 14 cm. 

1 Pair cover-glass forceps or section lifter, 120 mm long. 

Several pieces of sterilized gauze. 

Plasma. 

Serum. 

These materials are illustrated on Plate 1. 

PREPARATION OF MATERIALS 

An 8-ounce Mason jar is fitted with a wide rubber cork pierced 
by a No. 16 brass wire and folded at the lower end to form a 
suspension hook for the cellophane strips (Plate 1, A). The 
cellophane cover of an ordinary cigarette box or cigar wrapper is 
soaked in tap water or alcohol and the outer varnish is removed 
by rubbing the paper between the fingers. This leaves a thin 
transparent skeleton paper that is smooth and glossy. The bare 
paper is washed twelve to twenty-four hours in a beaker of 
running water as in treating fixed tissues for histological exam¬ 
ination. When dry, it is cut into convenient-size strips, usually 
| inch by 2J inches, which are stored in a clean, wide-mouthed 
bottle properly stoppered. Sterile serum and plasma are pre¬ 
pared from rabbit blood by making an aseptic heart puncture 
and collecting the blood in tapered-bottom centrifuge tubes. To 
collect plasma a 1:1,000 heparin solution is used, 1 cc to every 
10 cc of blood. The charged tubes are centrifuged for ten 
minutes at 1,800 revolutions per minute, and the plasma is 
transferred aseptically to a sterile tube. Sterile serum is pre¬ 
pared by slanting the charged tube and allowing the blood to 
clot overnight in the ice chest. The serum is then transferred 
into a bottle sterilized for the purpose (Plate 1, D). The entire 
ensemble of the equipment—glassware, knife, forceps, etc.— 
is sterilized in an autoclave at 16 pounds pressure for thirty 
minutes, except the cellophane paper which is sterilized in 86 
per cent alcohol for twelve hours in the Mason jar for the 
purpose (Plate 1, A). The strips are transferred into distilled 
water in a sterile Petri dish (Plate 1, I) to wash off all traces 
of alcohol* 

’ Repeated trials showed that cellophane paper in a jar of distilled wa¬ 
ter could be safely sterilized in the auto'•lave at 20 pounds steam pres¬ 
sure for half an hour. 
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Stock suspension of trypanosomes .—With a capillary pipette 
a drop of infected blood is placed in a hollow slide and a few 
drops of 80 per cent plasma are added. The mixture is drawn 
into the pipette and expelled gently several times. A small drop 
is placed on a slide and examined under the low power of the 
microscope. If there are found three or four organisms in the 
drop, the dilution is considered about right. 

TECHNIC 

A strip of cellophane paper previously sterilized in alcohol 
is immersed in a Petri dish of sterile distilled water to remove 
all traces of alcohol. With the cover-glass forceps, it is trans¬ 
ferred to a plain sterile slide previously painted with serum 
fixative (Plate 2, fig. 1). To make a perfectly smooth mount a 
glass rod made for the purpose is rolled over it (Plate 2, fig. 2). 
The edges and the surface of the mounted cellophane are wiped 
perfectly dry with the sterile gauze. The knobbed end of the 
capillary glass rod is dipped in the suspension of the organisms 
and quickly touched upon the surface of the paper mount to 
deposit a tiny drop (Plate 8). This should be done rapidly in 
order to avoid evaporation. For this purpose, lay the slides 
carrying the paper mount and the stock suspension side by side 
in order to perform the act of depositing the drops as rapidly 
as possible to the point of making it almost instantaneous. After 
ten separate drops have been deposited 8 mm apart and in two 
rows, place the slide on the mechanical stage of a microscope and 
examine the drops under low magnification. 3 The moment that 
a drop is recognized to contain a single organism, raise the 
microscope tube, superimpose a tiny drop of 30 per cent plasma 
and proceed with the examination of the other drops. In this 
manner it is often possible to spot three or more drops contain¬ 
ing single organisms. Each drop with a single organism is 
removed from the slide by cutting a small square through the 
paper mount around the drop with a sharp knife as illustrated 
in Plate 4, fig. 1. The point of the knife is inserted gently be¬ 
neath the corners of the square to loosen the paper and with the 
coverglass forceps the section carrying the drop is lifted in toto 
as in Plate 4, fig. 2. Such preparation* may be used for inocu¬ 
lating susceptible animals subcutaneously or intraperitoneally, 
or for cultivating the organisms in vitro. Needless to say, all 
used slides, papers, capillary glass rods, etc., should be immersed 
in the disinfecting solution at the completion of the work. 

'Ocular 10 x, objective 10 mm, Zeiss microscope, 
mitt—is 
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COMMENT 

The advantage of the method just described over the more 
complicated apparatus of Barber, Chambers, Peterfi, and Taylor 
is obvious, in so far as the isolation of single trypanosomes is 
concerned. For such frail organisms as the hsemoflagellates this 
method of isolation is vastly superior to the pipette method 
because the delicate structures of the organisms are preserved 
in the drop, which is not disturbed in the least. Likewise, the 
transfer of one living organism to a culture medium or to a 
susceptible animal is absolutely assured without the risk of 
injuring, destroying, or losing it during the manipulation as 
might happen when micropipettes are used. Moreover, all the 
necessary materials for a complete outfit are readily procurable 
in an ordinary laboratory unit. Above all, are the ease and 
simplicity of the manipulation, which requires no extraordinary 
skill. Plasma solution is preferred to other diluents, not only 
because the trypanosomes survive in it for longer periods, but 
also because its viscosity is indispensable for making satisfac¬ 
tory minute drops that do not spread out on the paper. If it 
becomes necessary to perform the manipulations under aseptic 
conditions, the entire operation can be done under a fumigated 
glass hood or by the use of a glass chamber especially designed 
by the author and to be described in another paper. 

SUMMARY 

A simple technic for isolating single trypanosomes is described 
and its advantages over the micropipette apparatus are dis¬ 
cussed. 
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ILLUSTRATIONS 

Plats l. Ensemble op Equipment 

A, Mason jar containing 85 per cent alcohol for sterilizing the cellophane 

paper strips. 

B, Beaker containing disinfecting solution 2.5 per cent lysol. 

C, Hollow slide for making the dilutions of the parasites in suspension. 

D, Sterile serum fixative. 

E, Plain microscopic slides for mounting cellophane strips. 

F, Capillary pipette for making dilutions. 

G, Capillary glass rods with knobbed ends for stirring diluted suspension 

of protozoans and for depositing tiny drops on the mounted cello¬ 
phane. 

H, Sample of capillary glass rod. 

I, Petri dish containing cellophane strips in sterile distilled water ready 

for use. 

J, Flexible rubber spatula for smearing the serum fixative on the slides. 

K, Ordinary glass rod, 180 mm by 5 mm, for rolling and mounting the 

cellophane strips. 

L, Surgical knife for cutting sections of cellophane paper carrying the 

drops of the suspension. 

M, Cover-slip forceps for lifting a small section of cellophane paper bear¬ 

ing the single protozoan. 


Plate 2 

Fig. 1. Mounting the cellophane strips. 

2. Rolling the mount to a smooth surface. 


Plate 8 


Depositing the tiny drops of the suspension with the end of the capillary 
glass rod. 


Plate 4 


Fig. 1. Cutting sections through the cellophane paper. 

2. Lifting the section of cellophane paper bearing a drop which con¬ 
tains a single organism. 
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A, Mason Jar containing 85 par cent alcohol for sterilizing the cellophane paper 
strips; B, beaker containing disinfecting solution 2.5 per cent lysol; C, hollow 
slide for mAking the dilutions of the parasites in suspension; D f sterile serum 
fixative; E, plain miscroscopic slides for mounting cellophane strips; F, capil¬ 
lary pipette for making dilutions; G. capillary glass rods with knobbed ends for 
stirring diluted suspension of protozoans and for depositing tiny drops on the 
mounted cellophane; H, sample of capillary glass rod; I, Petri dish containing 
cellophane strips in sterile distilled water ready for use; J, flexible rubber 
spatula for smearing the serum fixative on the slides; K, ordinary glass rod. 
130 mm by 5 mm, for rolling and mounting the cellophane strips; L t surgical 
knife for cutting sections of cellophane paper carrying the drops of the sus* 
pension; M, cover.slip forceps for lifting a small section of cellophane paper 
bearing the single protozoan. 
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Tig. 1. Mounting the cellophane strips. 



Fig. 2. Rolling the mount to a smooth surface. 
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Depositing the tiny drops of the suspension with the end of the capillary glass rod. 


PLATE 3. 
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Fig. 1. Cutting sections through the cellophane paper. 



Fig. 2. Lifting the section of cellophane paper bearing a drop which contains a 

single organism. 


PLATE 4. 
















THE ELECTRIC CHARGE OF RINDERPEST VIRUS 1 • 
By Tjbodow Topacio 

Of the Veterinary Research Laboratory, Bureau of Animal Industry 

Manila 

ONE TEXT FIGURE 

Not all filters are adapted to the filtration of virus diseases 
because it is now known that virus particles carry a certain 
electric charge when exposed to solutions of different hydrogen- 
ion concentrations. A case in point is the electric charge of 
foot-and-mouth disease. Olitzky and Boez(4) found that on 
the acid of pH 8.0 the virus particles of foot-and-mouth disease 
carried a positive charge, while in higher alkalinity the charge 
was negative. Diatomaceous filters—such as, Berkefeld, Mand- 
ler, Chamberland, etc.—are generally negatively charged and, 
if the foot-and-mouth disease virus is to be passed, the concen¬ 
tration of the suspension must fall within pH 8.0 or its alkaline 
side to avoid being adsorbed or arrested in the candle. Olitzky 
and Koffman(5) have shown that the particles of tomato mosaic 
virus behave like mammalian viruses; that is, they carry a neg¬ 
ative charge if they are suspended in liquids at pH 5.8 to 8.5; 
otherwise they carry a positive electric charge. These authors 
used a cataphoresis cell of the U-tube type and arrived at this 
conclusion by testing the virus particles recovered from the 
anode and cathode ends of the tube at varying pH ranges of 
the suspension under study. Bedson and Bland’s (0 blotting- 
paper method is a much simpler set up and Findlay(B) deter¬ 
mined the electric charge of fowl-pox virus and the agent of 
Rous sarcoma by this same means. He found that fowl-pox 
virus in suspensions with a pH 6.6 to 8.0 carried a negative 
charge, while Rous sarcoma also carried a negative charge at 
pH 5,6 to 8.0. The method is based on the principle that paper 
carries a negative electric charge and as such all particles in 

‘Bureau of Animal Industry Technical Bulletin 2. From the Veterinary 
Re se ar ch Laboratory, Bureau of Animal Industry, Pandacan, Manila. Re¬ 
ceived for publication June 22,1028. 


827 



688 


The Philippine Journal of Science 




suspension having the same charge at certain pH ranges should 
travel up the paper, and the virus should be present there with¬ 
out being arrested at the point of contact between the paper and 
the virus suspension. In the following experiments this method 
of determining electric charge was used. 

METHOD AND MATERIALS 

Virus .—Mesenteric glands were collected from a rinderpest 
animal killed at the height of the disease. After trimming 
the organs free of fat and capsules, a portion was minced with 



Pm. L Author 1 * act up of th* Badaon sad Bland papar rno&od for datarmlning tkctrio 
charge: *>. wire Jin#; p, blotting paper; #1, ataapenalon lard; U 9, I, and 4, gtaaa rial* 
containing rim# auapenahm In Boranaaa’a phocphaU; I, at pH fcft; f. at pH 6.9; I, at 

pH 7.2; 4, at pH 8.9. * 
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scissors and ground in a sterile mortar. A suspension was pre¬ 
pared in dilution of 1 to 10 with Sorensen’s phosphate buffer at 
pH 5.2, 6.2, 7.2, and 8.2. Ten cubic centimeters of each suspen¬ 
sion was placed in the corresponding vials and allowed to extract 
in a Frigidaire at 9° to 10° C. for one and one-half hours. These 
constituted the stock virus suspensions used in the experiments. 
For each experiment a fresh preparation of lymph gland virus 
was employed. 

Paper strips .—White blotting paper was cut in strips 0.5 cm 
wide and 10 cm long. Each was graduated with lead pencil into 
1-cm spaces up to the 9-cm mark, and then sterilized in a dry 
sterilizer on the day of the test. The charge of the paper was 
first tested with solutions of eosin and methylene blue to make 
certain that it carried a negative charge. The result was that 
the paper used in this experiment was negatively charged, since 
it arrested the absorption of methylene blue and permitted the 
eosin to travel through the entire strip. 

The test .—A piece of wire was placed across the interior of an 
incubator heated to a temperature of from 28° to 30° C. The 
four wide-mouth vials containing the tissue suspensions at pH 
5.2, 6.2, 7.2, and 8.2, respectively, were arranged in a straight 
row directly below the wire (fig. 1). One paper strip was 
fastened to the wire with a clip or else the top end of the 
paper was simply folded over the wire to hook it in a vertical 
position so that the lower end was immersed in the liquid 0.6 
cm down. Each vial of the suspension was provided with a 
atrip of paper in this fashion. It is absolutely essential that 
at no place must the paper touch the sides of the vial to avoid 
soiling it with the virus material. Absorption was allowed to 
proceed till the liquid had traveled upward to the 9-cm mark. 
The time required to accomplish this varied from thirty minutes 
to one hour. 

Bedson and Bland recommend testing the virus from the 2- to 
the 6-cm mark, using in this case four 1-cm fragments. To 
abbreviate somewhat the number of tests for each suspension 
only two segments from centimeters 3 to 4 and 4 to 5 were used 
in these experiments. After the absorption time had elapsed 
the segments were macerated separately in 5 cc of corre¬ 
sponding phosphate buffer solutions. The entire suspension of 
each macerated segment was inoculated subcutaneously into a 
susceptible animal. 
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EXPERIMENT 1 

Dalupiri carabaos 2 1169 and 1168 were inoculated subcuta¬ 
neously with 5 cc of the suspension from centimeters 8 to 4 
and 4 to 5, respectively, in phosphate buffer pH 6.2; carabaos 
1176 and 1170 received centimeters 3 to 4 and 4 to 6 in phos¬ 
phate solution pH 6.2; carabaos 1173 and 1175 received centi¬ 
meters 3 to 4 and 4 to 6 in phosphate solution pH 7.2; and ca¬ 
rabaos 1180 and 1174 received centimeters 3 to 4 and 4 to 5 
in phosphate solution at pH 8.2 in the order mentioned. To 
test the virulence of the stock suspensions, 2 cc of each was set 
aside and was injected separately into susceptible animals which 
served as controls. Fourteen days after the inoculation of the 
macerated paper segments, all animals that did not react then 
received 6 cc each of fresh virulent blood. Table 1 is a sum¬ 
mary of results. 

Table 1 . — Subcutaneous injection of carabaos with, paper segments exposed 
to virus suspensions in Sorensen’s phosphate of different pH values. 


Remit. 


No infection. 

Do. 

Killed for rinderpest vaccine. 
Do. 

Do. 

Do. 

Do. 

Do. 


CONTROLS 


Cam*. 

1829 

6.2 

2 cc virus bus- 

8d day after injection.... 

Do. 

1819 

6,7 

pension. 

_do..__ 


Do. 

1972 

7.2 

.....do.. 

.do. 

Do. 

1977 

8.2 

__do___ 


Do. 




Animal 

No. 

pH of 
vims 
suspen¬ 
sion. 

Paper 
segments 
suspended in 

6 cc Sorensen’s 
solution. 
Centimeter— 

First rise of temperature. 

Carabao. 

1169 

pH. 

6.2 

8 to 4 

None. 

1168 

6.2 

4 to 6 


1170 

6.2 

8 to 4 

6th day after injection... 

1170 

6.2 

4 to 6 


1178 

7.2 

8 to 4 

6th day after injection. . . 

1176 

7.2 

4 to 6 

.do. 

1180 

8.2 

8 to 4 


1174 

8.2 

4 to 6 

7th day after injection. „ . 


The result of this experiment was decisive, as might be judged 
from the reaction following the inoculation of susceptible 

' A carabao is the native water buffalo. 
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animals. At pH 5.2 the virus failed entirely to migrate through 
centimeters 8 to 4 and 4 to 5; consequently, it failed to produce 
infection. From pH 6.2 to 8.2, however, all the segments in¬ 
jected into the animals produced typical rinderpest, showing that 
the virus made a perfect migration through the paper. This 
would indicate that at these pH ranges the virus carried a neg¬ 
ative charge. The failure to infect at pH 5.2 would indicate 
that at this reaction the virus carried a positive charge which 
enabled the paper to arrest the migration of the virus parti¬ 
cles. All animals inoculated with 2 cc of each stock suspension 
came down with rinderpest, showing that the virus was uniform¬ 
ly infective in the dilution employed. 

EXPERIMENT 2 

Susceptible native cattle 1678, 1679, 1690, 1910, 1902, 1908, 
1113, and 1892 were each injected in the order given with 
emulsions of paper segments exposed to virus suspensions of 
varying pH ranges as in experiment 1. Fourteen days after 
the inoculations, all animals that did not react to the test re¬ 
ceived 6 cc each of fresh virulent blood. They developed ty¬ 
pical rinderpest and were killed for rinderpest vaccine. Table 
2 summarizes the result. 


TABUD 2. —Subcutaneous injection of cattle with paper segments exposed 
to virus suspensions in Sorensen’s phosphate of different pH values. 


Animal 

No. 

pH of 
virus 
suspen¬ 
sion. 

Paper 
segments 
suspended in 

6 cc Soronarn's 
solution. 
Conti meter— 

First rise of temperature. 

Result. 

1678 

6.2 

' 

8 to 4 

None. 

No infection. 

1679 

6.2 

4 to 6 


Do. 

1690 

6.2 

8 to 4 


Do. 

1910 

6.2 

4 to 6 

6th day after injection ... 

Killed for rinderpest vaccine. 

1909 

7.2 

8 to 4 


Do. 

190$ 

7.2 

4 to 6 

6th day after injection... 

Do. 

1118 

8.2 

8 to 4 


Do. 

1898 

8.2 

4 to 6 


Do. 


Why segment 8 to 4 failed to infect cattle 1690 is not known. 
It might be inferred that there was not enough virus in the 
strip to cause infection in that particular animal. It is also 
possible that the animal had sufficient resistance to overcome 
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that d(»e. The other animals, however, developed rinderpest 
upon retest with 5 cc of virulent blood, with the exception of ani¬ 
mal 1690. Otherwise, the result was an exact replica of the pre¬ 
vious experiment on carabaos. 

EXPERIMENT 8 

This is a repetition of experiment 2 on cattle, using the same 
technic in every detail. Susceptible cattle 2069, 2066, 2061, 
2060, 2063, 2062, 2068, and 2065 were injected in the order re¬ 
corded in Table 3. Fourteen days after the inoculations all 
animals that failed to react received 5 cc each of virulent 
blood. They developed typical rinderpest and were killed for 
rinderpest vaccine. 

Table 8 .—Subcutaneous injection of cattle unth paper segments exposed 
to virus suspensions in Sorensen's phosphate of varying pH values . 


Animal 

No. 

pH at 
viroa 
•oapen- 
•ton. 

Paper 

aofftnoota 

suspended in 

6 eo Soranten’t 
solution. 
Centimeter— 

First rim of temperature. 

Result. 

2069 

6.2 

8 to 4 

Non#.. 

No infection. 

2066 

6.8 

4 to 6 

.do. 

Do. 

8061 

6.8 

8 to 4 


Do. 

8060 j 

6.8 

4 to 6 

7th day after injection... 

Tamparatnra reaction recovered. 

8068 

7.8 

8 to 4 


Killed for rinderpest vaccine. 

8068 

7.8 

4 to 6 

6th day after injection. „ „ 

Do. 

2068 

8.8 

8 to 4 


Do. 

8068 

8.8 

4 to 6 

Nona.... 

No infection. 


It is striking that in this experiment segment 3 to 4 exposed 
to viruB suspension at pH 6.2 again failed to infect an animal 
as in experiment 2. While the individual resistance of the 
animal might be the principal factor in this particular case, 
yet it is likely that the behavior of the virus particles them¬ 
selves in such solution held the greater share of responsibility. 
Segment 3 to 4 exposed to virus suspension of pH 8.2 also failed 
to infect. In this instance, however, it is possible that either a 
certain technical error may have crept in or, again, the partic¬ 
ular animal inoculated might have resisted the dose; other¬ 
wise it would be difficult to explain why centimeter 4 to 6 of 
the same strip, being uppermost, should produce a successful 
infection. 
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COMMENT 

The results of the foregoing experiments indicate that the 
virus particles of rinderpest are negatively charged when sus¬ 
pended in a solution the hydrogen-ion concentration of which 
approached the normal blood reaction; namely, pH 7.4. This 
was shown by the uniform infection produced in cattle and 
carabaos that received the injection of paper segments exposed 
to a virus suspension at pH 7.2. When suspended in a solution 
of pH 6.2, however, the virus particles were found to possess 
either a positive or negative charge, as was demonstrated by 
the success or failure to produce infection when susceptible ani¬ 
mals were inoculated with the suspension prepared from seg¬ 
ments of the same paper strip exposed to a solution of the 
above-mentioned hydrogen-ion concentration. At pH 5.2 the vi¬ 
rus particles appeared to have a positive charge, since in all 
the experiments the animals injected with papers exposed to 
virus suspensions of this hydrogen-ion concentration remained 
unaffected. 

The apparent delay in the incubation period in the reacting 
animals throughout the experiments—namely, first rise of tem¬ 
perature on the fifth to seventh day after inoculation—might be 
due in a measure to the minute quantity of virus present in the 
inoculated segments. Again, such factors as the partial ad¬ 
sorption of the virus particles by the paper and the virulence of 
the virus, not to mention the partial resistance of the animals 
to the injected dose, collectively might explain such retarded 
incubation. As demonstrated by Boynton (2) and confirmed by 
the author, the minimum infective dose of rinderpest blood in 
this laboratory is 8 cc of a dilution of 1:10,000. However, ani¬ 
mals inoculated with such a dose showed a rise of temperature 
on the third or fourth day after inoculation. 

CONCLUSION 

The virus of rinderpest carries a positive charge in a solu¬ 
tion of pH 5.2; near the blood range, pH 7.2, the particles 
uniformly carried a negative charge; while at pH 6.2 they may 
either be positively or negatively charged, as shown by the suc¬ 
cess or failure of producing infection with paper segments 
exposed to a solution of such hydrogen-ion concentration. 
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ILLUSTRATION 

TEXT FIGURE 

Fig. 1. Author’s set up of the Bedson end Bland paper method for de¬ 
termining electric charge; w, wire line; p , blotting paper; si, 
suspension level; 1, 2, 8, and 4, glass vials containing virus sus¬ 
pension in Sorensen’s phosphate; 1 , at ptf 5.2; 2, at pH 6.2; 2, at 
pH 7.2; 4. at pH 8.2. 
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Abac*, 474, 476. 

Abelmoschus esculentus (L.) Moench., 476. 

Abrodlctyon, 126. 

Abrodictyum, 180. 181, 267, 268. 
cumingii Free!, 127. 267. 

Acbomanet Presl, 242. 

Aeutipula Alex.. 612, 528. 

Adonldia mcrriUii, 448, 451. 462. 

Ageratum conyxoides L., 476. 476. 

Aldola Mel, 646. 

ALEXANDER. CHARLES P., New or Mt- 
Unknown Tipulld* from eastern Asia 
(Diptera), XIII, 869; XIV, 507. 

Alkaligenea abortus (Bans) Berg*, 828. 

Allium eepa L., 476, 476. 
sativum L., 476. 

Amaranth us paniculatue L.. 475, 476. 

Amason lily, 448, 461. 

Amorphophallus eampanulatus, 461. 

Ampalaya. 474. 476. 

Amphipeplaa quadras! Mc*JL, 666, 166. 

Amphipterum. 186. 

Anemia , 12 8. 

AnguUlula radlefooia, 457. 

Angulllulina, 457. 
radieleola, 467. 

Anopbelea, 568. 

flUpinm Manalang, 668. 

fanestus minimus, 668. 

maagyanua Banks, 668. 

minimus Then., 666. 

minimus var. flavirostris Ludlow, 668. 

Aatoeha (Antocha) fortidens Alex., 687. 
(Antocha) nebullpennis Ales., 687. 

Apiifolio, 181. 

A plum graveolen* L. var. duk» DC., 476. 

Apodems bipunctulata, 118. 
confluent, 118. 
modes ta, 118. 
picinu# Faust, 116. 

(Strigapoderus) tissu Mahl., 118. 

Araebis bypogaaa L., 476. 

Arandon, 486. 

ARIMA, S», see ScRfluL, Huako, Vasutos- 
Courr, R a uim , and Abma. 

Aspldlaoeis, 166. 

Aspkaiaceis, 166. 

Asplenlum Linn., 119. 


Atarraya, 655. 

Atbyrium Fttix-formina, 195. 
porphyrorhaehls, 267. 

Attelabinen und Rhyncbitinen der orientails* 
ehen Region (Coleoptera; Curculioni- 
dse), 109, 

Avocado, 451. 
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Bacillus tuberculosa*, 626. 

Bagasbes, 608. 

Belobo, 108. 

BansorOy, 476. 

Batec, 470. 

Beans, 475. 

Beets. 474, 476. 

Beta vulgaris L., 474, 476. 

Birabid, 699. 

Bboeol, 699. 

Bcthmeria nivea (Linn.) Oaudioh., 659. 

Boodka, 866. 
ooaetata, 868. 

Brasslea integrlfolia (West) O. K. Schulac. 
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okracea L. var. eapitata L.. 474, 476. 

Brucella abortus, 828. 

Bunga de China, 461, 462. 
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Voea, 111. 
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Cabbage, 474, 475. 

Caeonema radicicola, 457. 

Caladlum spp., 461. 

CalUrrhlpini, 881. 

CaUirrhipis, 881, 887, 846. 

acutipeanis Emden, 882, 888, 686. 
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Iwfitutlt Bmden, 882, 888, 848, 848, 
848. 

lu—Irti Emden, 882* 884, 851* 
merkUonalis, 868. 
nigmMBi, 864. 

pumlhl* lhd«n, 882, 888, 845, 848. 
robust*, 884. 

nikdUl Min, 882, 884, 862. 
•andaMdea Emden. 881, 882, 886, 887. 
•elraltroi Endin, 882, 841, 844. 
•cutellat* Fairm., 866. 
templetoni W«tw„ 880, 847. 

Unoofonn Scbultse, 888, 866. 
trepida, 880, 868-888. 
vlraeensi* SchoKse. 881. 865. 
Caiymmodon, 122. 

Carnot*. 476. 

Canadian Wonder, 476. 

Cardiomaness, 127. 
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Crepidia dubla, 172. 

Crspidium Presl, 124, 126, 120-188. 186, 199- 
166, 178. 

Crepidomanes Pmb 128-127, 166, 167, 111. 
184. 

intramarginale Pml 192. 

Crossotarsns fragmentua Samps., 106. 

Iscontoi Chap., 106. 

Cucumber, 474, 476. 
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(PrionolabU) odal Aka.. 870, 490, 401. 
(Prkmolahis) submunda Alex., 401. 
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Momordica darantie L, 474, 476. 

Monoetroma ep., 06. 

MON8ERRAT, CARLOS. The effect of nto- 
aahraxaan treatment on the late sem- 
logic positive Vernee, Waceirmann, and 
Kahn reaetkme in Philippine mon¬ 
keys inoculated with yaws or both 
Tain and syphttlcs, 466. 

Mungo, 476. 

Muea textiles Ned. 474, 476. 
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